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THE HOUSE OF ROTHSCHILD.—ITS RISE AND 
RAMIFICATIONS. 





NCE upona time, as Matthew Boulton was showing 
Boswell over his works, he was asked, “ What do 
you sell here?” “TI sell here, Sir, what all the 
world desires to have—POWER,” was the proud 
answer of Watt’s princely, chivalrous partner. 

We, too, hope to sell power in these pages. 
The great capitalist is always a great prime mover. Into all 
great industrial questions there enter the cardinal elements of 
the force of well-managed capital, the gifts of soil and the 
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Anselm Mayer v. Rothschild, head 
of the parent house at Frankfort, 
from 1812 to 1855 (eldest son of 


favouring conditions of climate, the ardour, the culture, and the 
special characteristics of a given race or people. It may not, 
therefore, be inappropriate to open a work which has to deal 
with the wide Empire of Practical Life by a sketch of the great 
House of Rothschild, whose financial operations, vast, intricate, 
and far-reaching, have so often in recent times touched, in their 
direct and reflex action, industrial as well as political interests 
of the first magnitude. 

Tilling the soil, the raising of hidden treasures, industry and 
commerce, require not only skill and technical knowledge, but 
also hard cash or good paper to bring those values to light. 
Money is and remains in this sublunary world, the zervus rerum 
gerendarum. If knowledge be power, money in certain circum- 


stances is a “great” power. Justly, therefore, from this point 


“WARN Wa 

Se RSE \eeel 9 WS 

Karl v. Rothschild, head of the 
old house at Naples (fourth 
son of M. A. v. Rothschild). 


old Mayer Amschel). 


of view, the house of Rothschild, possessing more money than 
ever was possessed by one family, has been termed the sixth 
great power of Europe. 

Since the second decade of this century, the Rothschilds rule 
not only the money markets of Frankfort, Paris and London, 
but relatively those of the whole world. It was reserved to our 
century to watch the growth of riches, to which those of Croesus 
perhaps bear the same proportion the hanging gardens of 
Semiramis, and the other wonders of the ancient world, bear, for 
instance, to the Crystal Palace at Sydenham, the Semmering 
Railway, the Mont Cenis Tunnel, and the Atlantic Cable. And 
yet, it is scarcely more than a century since a very modest 
Hebrew, in a very humble shop, with the sign of the “ Red Shield,” 
in the Judengasse, at Frankfort-on-the-Maine, pursued the avoca- 
tions peculiar to his race ; scarcely more than seventy years 
since the entrance of the French into Frankfort, when the confi- 
dential money transactions between the princely money-makers 
of the old ducal house of Kassel, and the Jewish money-changers 
of the newly arisen house in the Judengasse took their begin- 
ning, and only fifty-five since Maier Amschel Rothschild, at the 
age of sixty-nine years, died at Frankfort, the birth-place of 
Gothe, leaving a fortune of twelve millions of florins (£1,000,000) ! 

Rothschild and Géthe !—here are two names, the inhabitants 





of Frankfort may well be proud of, for though there are people 
who consider it absurd to bestow one rag of that glory which 
belongs to genius alone upon capital, it yet remaing a fact that 
for the man of money there is a stage, which, when reached, 
secures to him a historical significance ; and this undoubtedly is 
the case with the house of Rothschild, whose history is more 
difficult to write than it is to indulge in such reflections. At all 
events, the acquisition of so colossal a fortune within so short a 
time, is one of the most remarkable phenomena of our era, and 
the life of the founder of this wealth, as well as the co-operating 
circumstances and causes, well deserves the attention of our 
readers. 


MAIER AMSCHEL ROTHSCHILD, THE FOUNDER OF THE HOUSE.' 


Maier Amschel Rothschild was born in the Judengasse, at 
Frankfort-on-the-Maine, in 1743, at which time near 4,000 souls 
existed in the 195 high-gabled houses, each three stories high, of 
this German Ghetto, into which no breath of fresh air ever pene- 
trated. Amschel Moses, the father of the future millionnaire, was 
an honest trading Jew. The original name of the family was 
Bauer, as appears from old town records, but Maier Amschel 





1 For portrait see page 80. 
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assumed the name of Rothschild (red shield), probably after the 
name of his father’s house, which no longer exists. All that is 
known of Amschel Moses is, that he used to send his son with 
bags of money to the various bankers of the town, to exchange 
small coin for large. This was a matter of some consequence to 
the latter, as he sometimes received in exchange rare coins, 
which awakened in him an interest in numismatics, whereby he 
became an experienced numismatologist, which afterwards was 
of great use to him. 

The father did not intend the boy for business ; he aimed 
higher ; he was to expound the law, that is, he was to become a 
rabbi. Maier Amschel lost his parents when he was twelve 
years of age ; but they left him the means to settle at Firth, 
there, in accordance with his father’s wish, to study Jewish 
theology. But Maier Amschel soon returned, he felt an irre- 
sistible inclination for commerce. At Fiirth, besides studying 
the Talmud, he had also given much time to the study of an- 
tiquities, and especially of ancient coins, and this knowledge 
eventually introduced him to distinguished persons, and became 
to him a not unprofitable pursuit. After his return to his native 
town he devoted himself, though as yet only as a secondary 
study, to the acquisition of commercial knowledge, and soon 
obtained the reputation of a clever and thorough man of busi- 
ness. Several situations were offered to him; but he accepted 
the invitation of the banker Oppenheim, at Hanover, with whom 
he stayed several years, gaining his confidence and friendship by 
activity and trustworthiness, so that eventually he was appointed 
co-manager. 

Emigration was not so readily thought of in those days as 
now, and it was natural that Rothschild should prefer to estab- 
lish himself on his own account in some great centre of com- 
merce, and such was his native city, Frankfort-on-the-Maine. 
Having returned thither when about sixty years of age, he began 
in his own house trading with the small capital he had saved. 
Trade and commerce flourished in the free town to which, 500 
years ago, the Emperor Louis the Bavarian had granted a 
charter, and where industry was protected and fostered by 
manifold rights and liberties. In the middle of the last century 
the imperial coronation city enjoyed the highest reputation, and 
its wealth was proverbial. No restriction interfered with free 
intercourse ; 50,000 buyers and sellers from all parts annually 
visited the then famous fairs of the south-western German 
metropolis of commerce. In 1770 Maier Amschel married a 
lady of Frankfort, Gudula Schnapper, with whom he had five 
sons and five daughters. Gudula died only in 1849, ninety-six 
years of age, in the same house which her husband had bought 
in 1780, and in which he who had laid the foundation of 
the fortunes of his house, had died thirty-seven years ago. 
No considerations could induce the old lady to leave the house 
whence she had seen her sons acquire more than princely wealth 
and a world-wide reputation, for one of greater pretensions. She 
looked upon the quitting of that house as a sin ; yea, she thought 
fortune might forsake her family if she, in self-glorification, were 
to leave the humble dwelling in which the greatness of her nu- 
merous descendants had been founded. 

Return we to Maier Amschel. When he first set up in busi- 
ness on his own account, he devoted his attention to the usual 
pursuits of his people: money-changing, bill-broking, barter, 
purchase and sale of old gold and silver, old coins, antique 
furniture, works of art, &c. The caution and honesty with which | 
he executed all commissions entrusted to him directed the atten- | 
tion of great Jewish capitalists to the busy man, who, however, | 
was always to be depended on.’ He soon became the agent of 
capitalists and bankers at Frankfort, Darmstadt, and Mayence, 
fully justifying the confidence placed in him. Having thereby | 
increased his own means, he began speculating on his own ac- | 
count in securities, and for a time also was engaged in consider- | 
able transactions in English manufactured goods. Address | 

| 
| 





cards of that period are still shown as curiosities, where the firm 
is stated, in German and Hebrew, to be of Frankfort-on-the- 
Maine and Leipsic. The trade in English goods was particu- 
larly profitable during the time the Continent was closed against 
them. Thus Maier Amschel’s commercial relations were gradu- | 
ally enlarged, and his sons, who were then growing up, and whom 
he brought up to become efficient assistants, enabled him to 
extend the sphere of his operations. 

The growing confidence felt in the banking establishment of 
Rothschild—for such it had now become—led to its business 
connection with the landgrave of Hesse, William IX. (since 
1803, William I., elector of Hesse-Cassel). It is through this 
connection that the firm of Rothschild has become the greatest 
money power in the world ; hence we must treat of it more in | 
detail. | 

It is well known that German princes of the last century did 
not deem it derogatory to their honour to allow certain things to | 
be done, which posterity looks upon as anything but honourable. 








In the lurid light of that period one small potentate darkened 
the other as dealer in human flesh. By letting on hire, or rather 
selling their subjects to foreign powers, they often succeeded in 
replenishing their empty exchequers. His Serene Highness the 
Landgrave Frederick II. of Hesse (1760-1785), most distinguished 
himself in this princely traffic, by furnishing 16,992 men to Eng- 
land against the American “ rebels,” for which he pocketed the 
trifling sum of nearly twenty-two million dollars. No wonder 
that he left to his successor, the above-mentioned William IX., 
a private fortune of from thirty to thirty-six millions of dollars, 
so that in his day he was considered the richest sovereign. By 
means of the Hessian millions the house of Rothschild became 
the sixth great power of Europe. 

Many rumours have from time to time amused the public as 
to the causes which led the landgrave to place the most un- 
limited confidence in a “little known small” Frankfort Jew ; 
the following are the real facts :— 

Lieutenant-General Emmerick Otto Augustus Baron of 
Estorff, who died at the beginning of this century, when adju- 
tant-general to Duke Ferdinand of Brunswick-Liineburg in the 
Seven Years’ War, had entered into relations with Landgrave 
William VIII. of Hesse-Cassel, which became still more intimate 
with his successors, Frederick II. and William IX. The baron, 
who is described not only as a very skilled officer, but also as a 
pattern of complaisance and unselfishness, gave the two last- 
named sovereigns, during a long period, very important advice in 
purely military matters, but repeatedly and positively declined to 
meddle with their pecuniary affairs, for which, however, he pro- 
posed to William IX. a “certain Rothschild” at Frankfort (our 
Maier Amschel). Baron Estorff had become acquainted with 
him through Oppenheim, his banker at Hanover, with whom he, 
both in his military capacity, and as proprietor of large estates 
in Hanover, had had frequent and considerable pecuniary 
transactions. There he had discovered Maier Amschel to be a 
prudent, active and reliable man of business, and hence he re- 
commended him to the landgrave. 

Now it is said, rightly or wrongly it matters not, that the 
prince, when Maier Amschel in consequence of that recom- 
mendation, for the first time presented himself at the palace at 
Cassel, was just engaged in a game of chess with Baron Estorff. 
Maier Amschel was allowed to enter, and standing behind the 
chair of the landgrave became a mute spectator, whilst the 
landgrave grew more and more intent upon the game, the more 
it went against him. At last he remembered the new-comer, 
and turning to him said, “Do you understand anything about 
chess?” Rothschild, who had attentively followed the progress 
of the game, was ready with his reply. ‘“ Would your serene 
highness be pleased to make such and such a move?” This, it 
was said, was a real master-stroke, which instantly turned the 
landgrave’s game, which was nearly lost, into a victory. The 
landgrave, having thus successfully finished the game, graciously 
conversed with the Frankfort banker, with whom he appointed 
another interview for the following day. After his departure he 
is reported to have said to Baron Estorff: “General, you have 
recommended no fool,” to which the latter replied: “I con- 
fidently hope that your highness will be as well satisfied with his 
other qualities.” How much of all this may be true, is of no 
moment now ; but the splendid results of the recommendation 
for the house of Rothschild are now known to the world. 

The business relations with the sovereign of Hesse-Cassel, and 
in consequence thereof with other sovereign and non-sovereign 
distinguished families, quickly enlarged the circle of the con- 
nections of Rothschild, especially when in 1801, after the death 
of the “ Court Jew,” Feidel David Rothschild was appointed his 
successor, as Court agent of Hesse-Cassel. The first state loan 
for Denmark falls into this period ; from 1804 to 1812 he raised 
a loan of ten millions of dollars for that state, a very consider- 
able sum in those days. 

Rothschild justified the unlimited confidence placed in him by 
William IX. under the most trying circumstances, especially 
when the landgrave (afterwards elector) in 1806, after the battle 
of Jena, was obliged to seek safety in flight, his country having 
been seized by Napoleon. He then intrusted to Rothschild his 
cash and treasures—said to amount in value to three millions of 
dollars, which, however, is an exaggeration—who saved him this 
portion of his fortune. When the elector in 1814 returned home, 
the eldest son of Maier Amschel, who had died in the mean- 
while, restored those millions to him, and the elector showed 
his gratitude by renouncing his claim to the interest the money 
had yielded during six years and a half. 

Such are the facts that have become known; the account, 
however,—according to which old Rothschild surrendered to the 
French, insisting on the giving up of the monies of the elector, 
his own fortune of 2,800,000 dollars, to save, in accordance with 
an oath sworn to the sovereign, the treasures of the latter—is 
evidently a fiction. It is true, the town of Frankfort had to pay 
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to the French Marshal Augereau a forced contribution of four 
millions, “ because of its traffic in English goods and favour 
shown to British agents,” but Rothschild suffered no more than 
other citizens. During the French occupation the elector’s 
money lay hid in the cellars of Rothschild, stowed away in wine 
casks. But though Rothschild was not called upon to bring so 
great a sacrifice, the courage and prudence with which he 
guarded the treasure intrusted to him, as well as the honesty 
with which his eldest son returned it, deserve a generous ac- 
knowledgment. 

The first, though quite distant, acquaintance of the landgrave 
with Rothschild dates, however, further back, before the begin- 
ning of the French Revolution. The prince had often purchased 
old coins of him. Afterwards he chiefly employed him to receive 
the dividends accruing from the large capital lying in the Bank 
of England, and which was the produce of the sale of the 
Hessian troops to England. But the dividends were drawn at 
the Bank of England by the firm Van Notten, who held a power 
of attorney from the landgrave for that purpose, and upon whom 
Rothschild drew bills as dividends fell due. At the end of the year 
Rothschild made up his accounts with the landgrave, and be- 
sides the not inconsiderable commission, he also had the advan- 
tage of being able to undertake speculations on his own account 
with the landgrave’s money, speculations which, thanks to his 
caution and acuteness, were always successful. His gains were 
greatly increased when he prevailed on the elector to withdraw 
the power of attorney from the firm Van Notten, and to confer it 
on his second son, Nathan, who in the meanwhile had founded a 
separate establishment for the sale of English goods in London. 

On this occasion, also, the elector gave proofs of the un- 
limited confidence he placed in old Maier Amschel and his sons. 

There are two deeds of powers of attorney for drawing money 
at the Bank of England: the one for drawing the interest only, 
the other for drawing the stock and interest. Nathan Rothschild 
received a power of the second kind, which enabled him in case 
of necessity to deal with the whole capital of the elector, which 
was of immense benefit to the fortunate speculator, especially 
during the English war in the Peninsula. We then had a large 
army to maintain in Spain, but Government had prohibited the 
exportation of gold, and so no Christian banker was willing to 
run the risk of expediting money to Spain. Maier Amschel 
Rothschild, or rather his son Nathan, undertook this dangerous 
task, after having obtained the elector’s consent. The Roths- 
childs were, as usual, favoured by fortune, for their money parcels 
always fell into the right hands. The daring Jewish merchants 
gained during the term of the Peninsular War, that is to say 
during five years, annually from three to four millions of florins. 

The fact of the firm of Rothschild having deposited the 
enormous caution-money stipulated for in the above transactions, 
as well as the punctuality with which it met its engagements, 
induced the English Government to order the large subsidies 
granted to continental sovereigns during the Napoleonic wars, to 
be paid to them through the Rothschilds. This largely increased 
their reputation and wealth. Then that broad solid foundation 
was laid, which afterwards enabled the firm to undertake the 
negotiation of the largest state-loans, operations which rendered 
the Rothschild family the greatest money-power on earth. 

Maier Amschel employed his ever-growing means, not only in 
the increase of his wealth, but the older he grew the more he 
indulged in his innate benevolence. His benefactions will ever 
remain unforgotten in his native town. Persons are still living 
who well remember old Maier Amschel Rothschild, of the Ju- 
dengasse, and how on his walks through the town he bestowed 
gifts and alms here and there. He sometimes would open his 
liberal hand in a very peculiar manner. Like many other Jews 
he entertained the belief that God most rewarded those benefac- 
tions for which the giver received no thanks. Wherefore he 
would go in the dark through the Judengasse, and press a coin 
or several into the hand of every poor-looking person and quickly 
hasten away. His will also shows his benevolent intentions 
towards the poor. The humane disposition of the millionnaire 
was acknowledged even during his life-time by the then Grand 
Duke of Frankfort, the Prince Primate (formerly Lord of Dal- 
berg). The late archbishop of Mayence in 1811 granted the 
Jews of Frankfort the full enjoyment of civil and political rights, 
and made Maier Amschel a member of the electoral college of 
his native city. 

It may here be incidentally remarked that the civil equality 
thus granted to the Jewish inhabitants of Frankfort was again 
withdrawn from them in 1813, and again in 1840, but for a third 
time, and we hope for ever, restored to them in 1864. But the 
greatest acquisition the Jews have made in recent time is the 
improved social standing allowed to educated followers of the 
Old Testament by educated Christian society, and the cessation 
of that exclusion which, under the present conditions of life, 
would be next to unbearable. 





The extraordinary growth of the wealth of the Israelites of 
Frankfort during the last fifty years may be inferred from the 
fact that thé Jews—now allowed to settle in any part of the 
town, while formerly they were restricted to the Judengasse, or 
Jews’ street—possess some of the handsomest villas in and 
around the city. They own two new synagogues, one of them a 
palatial building, a magnificent hospital, founded and endowed 
by the Rothschild family, a splendid technical school, and two 
fine Masonic lodges. 

With the wealth of Maier Amschel the number of his sons, 
sons-in-law, nephews, and grandchildren had also increased. 
Before his death, which occurred on September 13, 1812, when 
he had attained 67 years, he gave his children and numerous 
children’s children his blessing, with the injunction “to live in 
brotherly unity until the end.” Due attention to this counsel on 
the part of his sons has materially contributed to the elevation 
of the house of Rothschild to “the sixth great power of Europe.” 
The fortune left by the founder of the wealth of Rothschild is 
stated to have been about twelve millions of florins (£ 1,000,000), 
but this figure is probably too high. 


PROGRESS OF THE HOUSE OF ROTHSCHILD. 


Up to the year 1798, the Frankfort firm stood alone, and did 
not yet enjoy that world-wide reputation it acquired in succeed- 
ing decades. But at the date of Maier Amschel’s death, the bank- 
ing firm of Messrs. Rothschild, founded scarcely fourteen years 
ago in London, by Maier Amschel’s third son Nathan, was 
already one of the great money powers of the British metropolis. 
In the same year, 1812, the second as well as the youngest son, 
Solomon (b. 9 Sept. 1774, d. 27 July 1855), and James (b. 15 May 
1792), had removed to Paris, and there founded the still flourishing 
bank of Rothschild Brothers, whose present sole chief, James, 
has survived his four brothers. The banking house at Vienna, 
(firm S. M. Von Rothschild) was founded in 1816 and 1817, by 
the above-named Solomon, and, as is well known, also belongs 
to the first of European banking firms. The fourth son, Charles 
Maier (b. 24 April 1788, d. 18 May 1855), transplanted his name 
to Southern Italy. Founded in 1821, the bank at Naples, how- 
ever, on the incorporation of the kingdom of the two Sicilies 
with the new kingdom of Italy, effected a liquidation, and since 
then the house of Rothschild has only an agent at Turin. 

The eldest son, Anselm Maier (b. 12 June 1773), on his father’s 
death, became the chief of the Frankfort house. According to 
the will of the founder, the superintendence of all the operations 
of the brothers was to be vested in the eldest son, who in case of 
need, was also to have the right to direct the management of 
branch establishments. Hence all important general consulta- 
tions, and the annual settlement of all business transactions of 
the connected firms took place at Frankfort-on-the-Maine. 

The second period of the commercial development of the house 
of Rothschild, whose duration embraced only three years, from 
1812 to 1815, began with the death of Maier Amschel. From 
the former year dates the actual grandeur of the new financial 
power, a period of increasing successes, such as were never 
attained by any other house of business. 

During the years 1812-1815, the relations of the house of 
Rothschild had essentially been altered. The circle of its part- 
ners was enlarged ; private transactions, which hitherto, as with 
other banking firms, had been its chief occupation, were more 
and more put aside ; henceforth the carrying out of grand enter- 
prises, such as state loans, the issue and negotiation of exchequer 
bonds, shares and so on, became its mainaim. The most colossal 
transactions in bills were engaged in. Thus the universal power 
of the Rothschilds was laid on a paper foundation, which, how- 
ever, rested on the most solid metal groundwork ! 

During the fruitful ¢izxd@ period of the commercial develop- 
ment of the house (1815 to 1830), the most important object of 
all European powers was to put their finances in order, to meet 
the engagements entered into during the Napoleonic wars. For 
this purpose great loans were wanted, which were chiefly nego- 
tiated through the house, which the elector William I. of Hesse- 
Cassel had strenuously recommended at the Congress of Vienna, 
on account of its punctuality and integrity. According to the 
accounts of Court-councillor, F. von Gentz, who, as is well 
known, was for a time the right hand of Prince Metternich, the 
loans negotiated by the house of Rothschild, between 1815 and 
1826, for the five great powers of Europe, reached the sum of a 
thousand millions, to which, during the same period, some 160 
millions for Naples, Brazil, and some smaller German courts are 
to be added. The profits derived by the house of Rothschild 
from these loans must have been enormous, for the mere com- 
mission amounted to several millions ; but the gain which ac- 
crued to them from the rise of the stock, before they allowed it 
to pass into other hands, was still more considerable. 
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Frankfort in the middle of the 18th Century, seén from the Bridge across the Maine. 


The firm further made enormous sums by the purchase and 
sale of exchequer bills, on its own account, on all the exchanges 
of the world, buying or selling according to political conjunctures, 
and the prospect of peace or war, which was attended with such 
success, that the houses of Frankfort, London, Paris, and Naples, 
always working into each others’ hands, were even then gainers, 
when now and then considerable sums were lost. With their 
great means they could wait, and were not obliged to sell. The 
mode of operating, by which such great results were secured, is 
very accurately defined by the above-named Frederick v. Gentz— 
though, as ane intimate friend of Baron Solomon of Vienna, he 
may not be a wholly reliable authority—as follows :— 

“The question, how the house of Rothschild could undertake 
and carry out all it has really accomplished in so short a time, 
has no doubt occupied more than one mercantile and political 
thinker. It is, perhaps, easier of solution than is generally 
imagined. Whoso, without dwelling on casualties, has the sense 
to see that success in all great enterprises does not depend on 
the selection and the taking hold of the favourable moment only, 
but still more on the strict adherence to maxims, once ascer- 
tained as fundamental, will soon perceive that there were chiefly 
two principles which this house xever lost sight of, and to which, 
beside a prudent mode of conducting its business, and attention 
to favourable conjunctures, it certainly owes its present flourish- 
ing condition. : 

“ The first of these principles was that which determined the 
five brothers to conduct all their business in partnership. This 
was the command left by the dying father. Since his death 
every proposal, from whatever quarter it might come, was the 
object of common consultation, every slightly important trans- 
action was entered into according to a settled plan and with 
united powers, and all shared in the results. Though for many 
years their places of abode have been far distant from each 
other, this circumstance never disturbed their close connection ; 
on the contrary, they thence derived the advantage, that each 
brother, located in a different commercial centre, and therefore 
acquainted with the local conditions, was able to shape his 
course so as most to further the interests of the common firm. 

“The second principle they always kept in view was never to 
aim at excessive (?) profit, strictly to define the limit of every 
operation, and, as far as is possible to human prudence and 
foresight, to render themselves independent of tne caprices of 
chance. 

“There is no doubt that their mode of conducting business, 
their punctuality, the clearness of their plans, fair use of com- 
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| mercial strategy, and personal character, must also be taken 

| into account to explain their successes”—though it cannot be 

| denied that fortune has favoured them in an exceptional 

| manner. 

| Their deserts were acknowledged by several Courts. Besides 
numerous decorations they were invested with, all the brothers 

| were, in 1818, appointed Prussian Councillors of Commerce ; in 

1815 Councillors of Finance in Kur-Hesse, and Privy Councillors 
| of Finance by the late Elector. The Emperor Francis of Aus- 

tria, in 1815, bestowed on them hereditary nobility, and in 1822 

made them Austrian barons. 

It will be remembered that, according to one of the “ domestic 
regulations ” of the Rothschilds, all the five branches of the house 
at Frankfort, London, Paris, Vienna, and Naples, were to go 
shares in all important operations. It is asserted, moreover, that 
scarcely a day passes without some private communication, 
irrespective of business correspondence, keeping up the friendly 
relation between the different families. Of course every member | 
of this association possesses, besides his share in the total busi- 
ness, his private fortune, which, with some members of the 
house, is so large as to be beyond calculation. This applies 
especially to Baron James, who does not know his wealth by 
several hundred thousands. The heads of the different branches 
manage their private affairs with total independence, without 

| however losing sight of the family tradition, according to which 
the various branches constantly renew and confirm the family- 
bonds by inter-marriages. Exceptions, however, occasionally oc- 
cur, as in the case of Baron Gustavus, the son of the head of the 
Paris branch. But Miss Anspach, the daughter of the chief 
| magistrate, who gave her hand to the young baron, was no bad 
match. 

From their residences the heads of the main branches in the 
chief capitals of Europe rule all money and exchange. transac- 
tions. Carefully selected agents represent the Medici of our age 
on all the important commercial stations of the world, in Europe 
as well as America, at New York, San Francisco, Montevideo, 
| Rio Janeiro, &c., and if the sultan is the ruler of all the faithful, 
| Rothschild is the faithful (friend) of all rulers. For it must not 
| be supposed that the house of Rothschild, in the negotiation of 

loans, endeavoured only to establish relations with the leading 

powers of Europe. -Not only smaller sovereign states, but even 
| mediatised princes and lords in their pecuniary difficulties, 
| addressed themselves to the money-kings of London, Paris, and 


| 


Vienna. A long list of such persons might be given whose 
names have for years been standing as debtors in the books of the 




















-24--e ew 





























THE PRACTICAL MAGAZINE. 








Landgrave William 1X. and Amschel Rothschild. 


Rothschilds. The stability of the house was most strikingly | to the third French Revolution. 


a 


The expulsion of the Bourbons 


shown in the great commercial crisis of 1825, when it was only | in consequence of the successful revolution of July gave a tre- 
by its assistance that the Bank of England was able to meet the | mendous blow to European commerce and finance, and shook 


calls made upon it. 


credit to its foundation. As the sale of se 


curities then seemed 


—_ ; "3 : quite impracticable, even the house of Rothschild had to make 


great efforts to 


both are firm as 
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change. 








meet its obligations. The 


firmness of the united houses shone forth. 
in those days, eventually realized large gains, but their chief gain 
consisted in the further increase of their reputation. Since then 


n the extraordinary 
They naturally, even 


rocks. Too wise again to expose themselves to 





Arms of the Rothschild Family. 


such contingencies, the Rothschilds since then hold in their 
domiciles enormous cash reserves. 
period of peace, succeeding the Revolution of July, the firm 
attained the summit of its financial power, and enjoyed the con- 
fidence of all cabinets and financiers. 
pended chiefly on it, it was at the head of all great financial 
operations ; its co-operation was sought for in every great loan. 
Nathan Rothschild, whose influence will occupy us specially 
anon, particularly distinguished himself by his skill and activity 
in obtaining early information, and turning it to account on 


During the eighteen years’ 


The money-market de- 


The founder ot the money power of Rothschild, Maier 
Amschel, was the teacher of his sons, who were specially apt to 


Two Jews’ houses under one roof. The house of Mayer Amschel Rothschild | receive his instructions ; and all the paternal wisdom concerning 


in the Jews’ Lane. 


: i ? : his descendants. 
Thus the house of Rothschild, resting 


the dealing with money and securities has been transferred to 


The mere force of their example is sufficient 


g on its money power, | to cause a rise or fall in the money-market. The secresy with 


entered upon a new phase of existence. The fourth period of | which he knew how to surround all important enterprises, was 


its activity extends from 1830 to 1848, that is, from the second | the main cause of his success. All great bankers always have 
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certain people at hand whom they employ as brokers in all 
ordinary transactions ; but as soon as they deem it advisable, 
they engage the services of men who are not generally known to 
have any connection with the firm. The manner in which, before 
the introduction of telegraphs, such affairs were managed, was as 
follows: It is known how important it is for the rulers on 
*change to receive notice one, yea, two days sooner than other 
people, of events which may affect the rise or fall of stocks. Now, 
the autocrats of the money market gave instructions to their well- 
known brokers to sell to the extent of several millions, The 
news spread rapidly : Baring, Stieglitz, Hope, Fould, Rothschild 
are selling. Everybody fancies that those great houses have 
been informed of an event which must inevitably be followed by 
a fall of stocks, and consequently everybody wants to sell; 
stocks and securities necessarily fall. On the following day, 
when the funds stood at a few per cent. lower, the lords of the 
money market gave their secret agents instructions to purchase, 
perhaps, four times as much stock as they had just sold. Of 
course, the events which had been supposed to look so threaten- 
ing, turn out favourable, and the public funds at once rise again, 
and the stocks bought at a low figure are re-sold at an enormous 
profit. The lords of the money-market might be supposed .to 
possess Aladdin’s lamp, which they merely rub to call up the 
gnomes bringing silver and gold. Certainly the lamp was some- 
times rubbed the wrong way, events did not turn out as was ex- 
pected, and then there followed losses, bankruptcy, despair. 
But the Rothschilds could in most cases secure themselves 
against the dangers of doubtful speculations ; their united forces 
and common action reduced the chances of loss to a minimum, 
and increased the prospect of success. Still, their influence on 
the money market must not be confounded with the modern 
practice of stock-jobbing ; which was neither a necessity for 
them, nor suited to their position. Their interest even com- 
mands them to entertain none but the highest notions of com- 
mercial honour. We quote the following anecdote, not because 
we look upon it as authentic, but because the circulation of this 
and similar anecdotes is very significant of the favourable opinion 
the house of Rothschild enjoys among commercial men. The 
circumstance was mentioned at the time in different papers. A 
loan to the Spanish Government years ago had involved the firm 
in a loss of several millions. As usual, many firms had followed 
the operations of the celebrated house, and among the fellow- 
sufferers was also the then little known firm, A. M. As that 
unfortunate speculation caused considerable losses to the Roths- 
childs, parties who had subscribed to the loan were naturally 
called upon to contribute proportionally to their subscriptions, 
and though the house of Rothschild and Sons, with unusual 
liberality, demanded only a composition, which was agreed to by 
the firms concerned, yet even this was fatal to many of them. 
A. M. was almost the only one who declared that he would pay in 
full, though he should be ruined by it. ‘As merchant,” he de- 
clared, “my honour is paramount to everything ; money may be 
recovered, but no power on, earth can restore my honour when 
lost.” The answer of the great capitalists was worthy of them. 
“ You shall not be ruined by us, and if you will accept the post, 
we appoint you our general agent in your town, for we could not 
have a more honourable representative.” The banker in ques- 
tion accepted the offer, and for many years attended to the local 
interests of the great firm with ability and consciéntiousness. 

Since 1848 the house of Rothschild no longer exercises that 
all-commanding influence on the money-market. But though it 
has lost its exclusive ascendancy on several European Ex- 
changes, yet no other banking establishment can measure itself 
with it. Its financial transactions are in no wise diminished ; 
rather thecontrary. For the present configurations of the money- 
markets offer toa money-power like that of the Rothschilds every 
day chances of all descriptions. Based on a gigantic capital, 
which is said to amount to 800,000,000 of francs (£32,000,000), 
the firm of Rothschild can at the suitable moment take a part 
in every financial operation, to take, as we may express it, the 
cream off the milk, whilst those who come after them must be 
satisfied with the lower strata. 

The operations of the house of Rothschild, extending over the 
whole globe, have had the most beneficial influence on the 
devolopment of commerce and industry. They have especially 
greatly contributed towards raising Frankfort-on-the-Maine to 
that eminent financial position which the “city of millionnaires” 
has occupied for many years. Justly the old, formerly free, city 
is reckoned among the most important stations for the business 
transactions of Germany, and the financial operations of the 
world. Between the hours of twelve and two enormous transac- 
tions take place on its Exchange; and at seasons of violent 
disturbances in the money-market, in consequence of political 
events or other conjunctures, the magnificent hall of the Temple 
of Mammon at Frankfort presents a scene of as much excite- 
ment and life as may be witnessed on the Exchanges of London, 





Paris, Amsterdam, Vienna, &c. According to a moderate com- 
putation the money-power of the Frankfort Exchange has been 
more than decupled during the last fifty years. It is undeniable 
that such a result, if not due to the direct interference of the 
house of Rothschild, must yet be attributed to the re-action of 
the grand operations of the firm, which was founded and is still 
settled in that city. 


ANECDOTES. 


It may easily be conceived that the commotions during the 
restless decade from 1840-50, and the great political revolu- 
tions then preparing or occurring, could not be observed without 
anxiety by the representatives of interests so widely extended. 
But however great the accumulation of inflammable materials, 
no one considered the explosion so near. Scarcely the initiated 
had a presentiment in 1847 of the storms that in the following 
years swept over Europe. And so most of the European mone- 
tary powers, the Rothschilds included, were taken by surprise 
by the events at Paris, Berlin, Vienna, Frankfort, &c. What 
the Rothschilds thought of the position of affairs may be gathered 
from the following, whose authenticity, however, we cannot 
guarantee. At the beginning of 1847 the aged chief of the 
Frankfort firm conversed at his private residence with a poli- 
tician who had been recommended to him :— 

“ What would you say, Baron,” observed the stranger, “if any 
one were to apply a lighted match to the paper-tower you have 
helped to build up in the world ?” 

The Baron indulged in the smile peculiar to him, and laying 
his hand on the stranger’s shoulder, replied : 

“My friend, we shall take care that no match is applied to it. 
Thus much I can tell you, Rothschild cannot make war, but he 
can preserve peace.” 

The memorable year 1848 had passed ; in 1849 that gentle- 
man paid another visit to Rothschild, and found him in the 
same room, where two years ago the above conversation had 
taken place. 

“Will you now admit that your tower was really in danger?” 
he inquired, alluding to past events. 

‘* My dear sir,” replied the Baron, “ how can rational men help 
it, when those who live with them in the same house, go mad ? 
If the maniacs set their rooms on fire, even he who has kept his 
senses, must expect to see his room catch fire. However,” he 
added, after a pause,“‘ the tower is still standing, and the builder 
too, and if the walls have got a few cracks, the incendiaries 
must assist in the work of restoration.” In fact, the house of 
Rothschild successfully passed through the crisis. 

Baron Anselm remained all during his life the head of the 
family and chief of all the partnership business. He had in- 
herited the father’s acuteness, benevolence and other good 
qualities. Nor was he wanting in the caustic wit so frequently 
remarked in the children of Israel. A number of anecdotes are 
current, which, though they cannot always be verified, yet show 
how other people thought of the business and private lives of the 
modern Crcesuses. 

One day, a candidate for a situation in Baron Anselm’s office 
presented himself. Probably the testimonials laid before him, 
the handwriting and personal appearance of the applicant, had 
made a favourable impression. ‘“ Before I give you a positive 
answer,” said the Baron, once more sharply, but not unkindly 
eyeing the candidate, “I must put another question to gou, 
can you say ‘Good morning’ and ‘ Good evening ?’” 

The young man looked at his questioner with surprise, and 
was at a loss what to answer. The Baron smilingly repeated 
the question, and after some slight hesitation, the young man re- 
plied : “ Certainly, Baron.” “ Well, I am rather sorry, for if I 
am to give you the vacant situation, I must make it a condition 
that you never use those words, since I insist on all my em- 
ployés being already at their posts when I come to the office in 
the morning, so that I must say ‘Good morning’ tothem. And so 
in the evening when I go away, I like to see them still at their 
desks, so as to have to say ‘ Good evening’ to them.” 

As a friend of humour, the Baron could take a witty saying in 
good part, and also knew how toreward it. Better known is the 
anecdote (which by the bye is also related of Baron Solomon), 
dating from the time when the celebrated humourist Saphir 
travelled through Germany and everywhere set_in motion the 
muscles of risibility. Saphir wrote into the album of his co- 
religionist : “ Baron, give mea thousand florins—and forget your 
obedient servant Saphir.” The banker sent the amount with the 
note: “I send you a thousand florins, and—have forgotten you.”? 

“To be charitable is not difficult when you have money 
enough,” the Baron observed one day, when the qualities of rich 
people were discussed, ‘‘ but not to lose your temper, when you 

* The German word sie, here translated ‘‘you,” may also mean 
**them.” 
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have too much money, there is the difficulty.” And it is said 
that his good temper sometimes forsook him, especially when he 
thought of his increasing bodily afflictions, and the fact that he 
could not leave his colossal wealth to a male heir of his own ; 
yet his benevolent disposition remained ever active; he gave 
often and largely, even when there was no prospect of thousand- 
fold returns, as calculated by a co-religionist, who, having given 
a beggar a farthing, and being thanked by the wish that it might 
be returned to him a thousand-fold, quickly replied : “A bad 
spec., only £1 os. tod. !” 

Baron Anselm, by his will, left 1,200,000 florins for the poor 
Israelites of Frankfort, the interest to be expended in weekly 
alms, with the exception of 750 florins, to be distributed annually 
among poor Jews residing within thirty miles of Frankfort. 
Prayer-meetings are held in the house where his mother died on 
the anniversaries of the death of the testator, his parents, wife, 
and brothers ; since 1855, when the testator died, this is the only 
use made of the original residence of the family. 

After Anselm’s death, his nephew, Mayer Charles, the son of 
Baron Charles, of Naples, succeeded to the leadership of the 
Frankfort firm, in which Barons Solomon and Charles were 
specially interested, based on a fortune of from fifty to sixty 
millions of florins (between four and five millions sterling). 

The year 1855 was fatal to the Rothschild family, for beside 
Anselm and Charles, Baron Solomon died at Paris (27 July), 
leaving to his heirs riches scarcely less considerable. Only the 
fifth son of old Maier Amschel was yet alive, his third son having 
first followed his father on the 28th June, 1836. And here is 
the place to direct our ‘attention for a while to the Parisian 
branch of the great firm, whose chief is the youngest and sole 
surviving of the five brothers Rothschild. 


THE PARIS BRANCH. 


It will be remembered that the establishment of the Paris 
branch took place in the same year the founder of the original 
house was called to his fathers. After the foundation of the 
Vienna branch by the second son of old Maier Amschel, the 
management of the French establishment, founded by Solomon 
and his youngest brother, James (born 15 May, 1792), was 
assigned to the latter, who, until his death on the 15th November, 
1868, was at the head of the affairs of the firm. 

By mercantile circulars the three eldest sens of Baron James 
—Alphonse, Gustavus, and Solomon (died about five years ago) 
—were, indeed, admitted into partnership, but this was only 
done to secure to them a proper social position. In reality, but 
one will prevails : that of the father, in accordance with the law 
of the Rothschild family that in all matters involving the name 
and credit of the firm the eldest member shall have the casting 
vote. The Paris branch, supported in its operations by the 
houses of Frankfort, London, and, at a later period, of Vienna 
and Naples, had quickly acquired a widely-spread influence. 
The restored Bourbons had recourse to the Rothschilds, espe- 
cially when it was necessary to obtain the so-called “ millard” 
for the emigrants. His connection with the elder branch of the 
Bourbons did not prevent Baron James from serving the Orleans. 
Louis Philippe showed his gratitude by inviting the clever finan- 
cier to participate in all great speculations submitted to himself. 
At the same time a friendship arose between Queen Amelia 
and the Baroness v. Rothschild of so intimate a nature, that 
neither the republic nor the empire, but only death could put an 
end to it. It is said that the baroness has not set foot in the 
Tuileries since the queen has been driven from them. She is 
one of the leading members of the Orleanists, and men of that 
party are often to be seen in her salons. 

Railway enterprise in France opened a new field to Baron 
James. By means of his guarantee the Brothers Pereire 
obtained the concession for the construction of the Paris and St. 
Germain line ; associated with them, he further built the northern 
line from Paris to Belgium and Aix-la-Chapelle, with various 
branches, thereby increasing his fortune in geometrical pro- 
gression. At the last general meeting of shareholders of the 
northern line he gave proof of his holding 120,000 shares. 

When, in 1841, in consequence of the failure of the crops, 
great distress existed among the labouring classes of Paris, the 
blame thereof was laid on the Rothschilds ; numerous pamphlets 
appeared against the bankers, who, on the other hand, had a 
similar number of pamphlets eulogistic of themselves, printed 
and distributed. The threatening state of affairs was shown 
when, in February, 1848, the fate of the house of Orleans was 
decided, and the hatred of the people was turned upon the 
Rothschilds, and manifested itself in the destruction of their 
country residence at Suresnes. We observed above that the firm 
of Rothschild was not a little surprised at these events. It may 
be imagined that the temporary losses of the great house must 
have been very considerable, though their amount cannot be 





stated; but however great the dangers that threatened him, 
Baron James fulfilled all his engagements, whilst a great portion 
of the payments due to him never came. Rentes fell to 40; 
most public stocks and shares were almost valueless. Yet all 
these losses were not able to shake the financial colossus. Fol- 
lowing the advice of several friends, the Baron stayed in Paris, 
under the especial protection of Caussidiére, the then prefect of 
police. He sent the victims of February 50,000 francs, distin- 
guished himself at all public fétes by splendid illuminations, and 
obtained the support of the majority of influential journals. 
When quiet was restored, the fortune of the Rothschilds, if not 
doubled, was largely increased. But as the revolution of 
February introduced a new phase into the history of Europe, so 
it began a new period of the financial development of the firm of 
Rothschild, and it is still in this Z/#k period. This revolution 
involved not only political changes, but also important altera- 
tions in the financial systems of Europe, whereby the former 
influence of the Rothschilds was greatly diminished. We have 
already shown that they owed the greater part of their colossal 
fortune to the loans contracted by European powers, the com- 
mission on which, in many instances, amounted to hundreds of 
thousands of pounds. After 1848 governments began to perceive 
that great sums might be saved by inviting the people to parti- 


-cipate directly in the loans, which would insure to them the 


same advantages formerly accruing to the bankers at the cost 
of the public. Operations of this kind were successfully carried 
out in Prussia, Austria, Italy, France, &c., much larger sums 
than those asked for being frequently subscribed. This proved 
that a state might procure the money it wanted without the help 
of Rothschild and Sons, whose assistance had till then been con- 
sidered indispensable. Of course governments, whose finances 
are in a state of disorder, are still compelled to have recourse to 
bankers or other financial agents ; but this necessity becomes 
the more rare, the more governments make it their duty to place 
their monetary affairs on a solid footing. 

Of course, under these circumstances, every banker may take 
part in a state loan, but in no other manner than any other 
member of the community. Hence all bankers, who formerly 
specially engaged in finding money for state purposes, were, 
since the changes indicated above, compelled to seek other 
investments. Even the house of Rothschild had to submit to 
the altered circumstances. Since “the mad year 1848” it has 
directed its attention to industrial enterprises, such as railways, 
mines, iron-works, though it is still largely interested in financial 
institutes, banks, and loan associations. All values of this kind 
are become objects of profitable speculation; the firm “ deals” 
in everything. It has, moreover, acquired considerable landed 
estates in Prussia, England, and France. But latterly it again 
came to the assistance of two states, viz.: Italy and Russia, for 
which it negotiated loans. Its assistance, however, did not gain 
it the good-will of the Italians, for when the Chambers were 
asked to grant the same house the concession for constructing 
the Italian railways, they decided in favour of native capitalists, 
who, by the bye, demanded 25,000,000 less. The Italian Govern- 
ment certainly soon discovered that they had committed a 
political blunder; the Rothschilds forget nothing and learn 
every day. 

The space at our command does not allow us to enter more 
largely even on some of the more important undertakings in 
which the Rothschilds are interested. Residing in the most 
splendid capitals of Europe, in the possession of numerous 
palaces, town and country mansions, and of yearly increasing 
estates, they occupy prominent social positions in London, 
Vienna, Frankfort, and especially in Paris. Napoleon III. 
loaded the family with honours, and paid a personal visit to 
Baron James at his chateau of Ferriéres. 

Baron James always actively interested himself in the welfare 
of his co-religionists, for whom he has erected an excellent 
hospital in Paris. During the Mortara affair at Rome the 
newspapers reported many particulars respecting Rothschild’s 
interest in the fate of the Jewish boy. He was said to have 
instructed his agent at the Papal Court to insist on the release of 
the kidnapped boy within twenty-four hours, and in case of 
refusal to break off all business connection with the court, and 
immediately to leave Rome. The latter having happened, the 
interest on the Papal loan, payable at Paris, was said not to 
have been paid, because Rothschild refused to advance it as 
formerly. However much such conduct would have honoured 
the capitalist—in a far higher degree than all the orders which 
have been conferred on him in acknowledgment of his merits— 
it is to be regretted that the whole story is a fable! The Baron, 
though seventy-five years of age, is still robust, but threatened 
with incipient blindness. 
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ENGLISH BRANCH. 


Of all the sons of Maier Amschel, Nathan, born 16 Sept. 1777, 
was undoubtedly the most prominent.’ 


— 


Inheriting his father’s spirit, and eager to make his way in the 
world, that is to make money, he left his home at the early age 
of twenty-two ; and in 1798 opened a small shop as banker and 
money-lender at Manchester. He had left Frankfort—where 
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The Bourse at Frankfort. 


his father had just removed from the Judengasse, knocked into 
ruins by the bombardment of Marshal Kleber—with only a 
thousand florins, or about £84 in his pocket, and with this small 
sum, which must have been still reduced by travelling expenses, 
he set up his Manchester business. But in that rising manufac- 


turing town, where the cotton interest was just then beginning to 
develope itself, there were many favourable opportunities for a 
clever head to get on. The far-seeing Jew turned them to 
account. Whilst his competitors were satisfied with lending 
their help either to manufacturers or dealers, Rothschild did 





The Great Hall of the Frankfort Bourse. 


business with both. At the end of five years} he came from 
Manchester to London, worth £200,000, where ina short time 
his transactions became so extensive, that Levi Barnett Cohen, 





' For the main incidents recorded in this chapter we are indebted to 
Martin’s ‘‘ Stories of Banks and Bankers.” Macmillan. London, 1865. 


one of the Jewish city magnates, chose him for his son-in-law. 
Cohen, however, is said to have almost repented of having 
intrusted to the young man, whose speculations became daily 
more bold, the fate of his daughter ; but Nathan quieted his 
fears by replying: “ You have given me only one of your daugh- 
ters ; but you could have done no better stroke of business than 
to have given me all of them.” 
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LADLE A 


Zs 
Zea 


Baron Jacob (James), head of the house of Rothschild Brothers, Paris. 


DP 


Nathan Mayer Rothschild (third son of old Mayer Amschel), founder of the house or 


N. M. Rothschild and Sons, London, (From an English portrait taken in youth.) 


The report of his skill in financial operations—the art of making 
almost a quarter .of a million of money in five years was something 
unusual even in London—had preceded him to the capital. He 
immediately met with friends and admirers, especially among his 
co-religionists. He now engaged largely in speculations in the 
public funds, his great shrewdness and almost intuitive percep- 
tion in judging of the state of the money-market enabling him at 
all times to realize vast profits. Appearing as the rival of the 
then almost omnipotent house of Goldsmid, he prepared 
to gather in what the great firms of Coutts, Hope, Bar'ng 








Baron Lionel de Rothschild, M.P. for the City of London. 





Mayer Karl Rothschild, Member of the First North German 
Parliament, present head of the Frankfort house. 


had to leave behind, when the state loan of 1810 turned 
out a bad speculation. Whilst houses of the oldest stand- 
ing were tottering or falling, he brought about his first 
transaction with the British Government. In 1810, during the 
period when the fortunes of the Peninsular War seemed most 
doubtful, some draughts of Wellington, amounting in the aggre- 
gate to a considerable sum, came over to this country, and there 
was no money to meet them in the Exchequer. Nathan Rothschild, 
calculating with habitual shrewdness the chances of England’s 
victory in her contest with France, purchased the bills at a con- 
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siderable discount, renewed them tothe Government, and finally 
found the money for redeeming them at par. It was a splendid 
speculation, and, according to Nathan’s own confession, one 
of the best he ever made. Henceforth the ministry entered 
into frequent and intimate relations with the Hebrew banker, 
who fully realized the pecuniary advantages which this connec- 
tion brought him. In consequence of his continental relations, 
Government chiefly employed him for transmitting the subsidies 
which England furnished to the continental powers. On the one 
hand, the circumstance that Nathan was supplied by his brothers 
at Frankfort and elsewhere with the earliest and most reliable 
intelligence, rendered all his operations to a certain extent 
secure ; on the other hand, trustworthy connections and arrange- 
ments in London enabled him to turn the intelligence to imme- 
diate and profitable account. Soon, however, even the informa- 
tion which the resources of the Government and of his own 
family connections furnished him was deemed insufficient by 
the enterprising speculator, who arrived at a quicker and more 
reliable mode of obtaining intelligence, at a time when there 
were neither railways nor telegraphs. His friends could at first 
not understand his sudden affection for the bird “ without guile.” 
But soon the matter was made clear, Nathan was training 
carrier-pigeons, and at the same time organizing a staff of active 
agents, whose duty it was to follow the march of the continental 
armies, and daily and hourly, in case of need, to send reports in 
cipher, and tied under the wings of the pigeons, of the most im- 
portant events, movements, deteats, or victories. 

Henceforth his winged messengers flew about in all directions, 
whilst his agents, by means of fast sailing boats, taking the 
shortest routes, selected by Nathan himself by the aid of marine 
charts, carried large sums between the coasts of Germany, 
France, and England. It does no small credit to the shrewd- 
ness of this remarkable man, that the mail-boats, which at the 
present day run between Folkestone and Boulogne, follow the 
same route which Nathan had selected in that steamless time 
for his fast sailing boats as the shortest passage. 

But as events on the Continent were coming to a crisis, and 
Nathan embarked deeper and deeper in speculations based on 
the assumed success of the English arms, he grew dissatistied 
even with the speed of his winged messengers, and on more 
than one occasion he hurried over to the Continent to watch the 
state of affairs and the progress of the war. 

The period of the richest harvest was approaching. His 
thoughttul mind calculated the chances offered by the return of 
the Bourbons to France. He saw that the coming end of the 
revolution would be as important for the fortunes of the Roths- 
childs as its commencement had been for the Goldsmids. But 
the harvesting of the rich crop was delayed. Napoleon returned 
from Elba, and Nathan again visited the Continent. During 
the hundred days he went to Belgium, yea, followed in the 
wake of Wellington’s army. Eager to gather the earliest infor- 
mation of events, which he felt would settle the fate of Europe 
for years to come, he did not even shrink from the perils of the 
battle-field.!| On the morning of the 18th June, 1815, Nathan 
Rothschild rode on a quiet horse over the ground in front of the 
Chateau of Hougoumont, close to the village of Waterloo. He 
was in company with a number of men well worth noticing. 
The foremost was the Duke of Wellington. Behind the Duke, 
and nearer to Nathan, were a number of diplomatic gentlemen, 
among them Count Pozzo di Borgo, Baron Vincent, General 
Olava, Baron Muffling, and others. The banker kept close to 
the German Baron, eagerly inquiring after the chances of the 
coming struggle. It was uncertain, alas! and the fate of the 
English army and of the House of Rothschild hung on the 
balance together. 

All day long on the memorable 18th of June, Nathan Roths- 
child stood on the hill of Hougoumont to watch the progress of 
the great battle. From noon till six at night the whole field was 
enveloped in thick white smoke, and when it blew off at last, the 
troops of the French emperor were seen in full retreat. Nathan 
perceived that the battle was won, won for him. Without los- 
ing a moment he rode back to Brussels, where a carriage was 
in waiting to convey him to Ostend. At the break of day 
Nathan found himself opposite to the coast of England, but 
separated from it by a furious sea. In vain he offered five hun- 
dred, six hundred, eight hundred francs to carry him across ; at 
last he said that he would give two thousand francs, and a poor 
fisherman risked his life to gain £80 for his wife and family. 

The frail bark which carried Cesar and his fortunes sped 
swiftly over the waves. The sun was still on the horizon when 
Nathan Rothschild landed at Dover, and without waiting en- 
gaged the swiftest horses to carry him to London. There was 





' We give the following anecdote on the authority of Martin; but 
must add that a private friend, who formerly filled an office of trust in 
the firm of Rothschild Brothers, declares the whole to be a fiction. 











gloom in Threadneedle Street, and gloom in all men’s hearts ; 
but gloomier than any looked Nathan when he appeared on 
the morning of the 2oth June, leaning against his usual pillar 
at the Stock Exchange. He whispered toa few of his most 
intimate friends that Field Marshal Blucher, with his 117,000 
Prussians, had been defeated by Napoleon in the great 
battle of Ligny, fought during the 16th and 17th of June; 
Heaven only knew what had become of Wellington and his 
handful of men! The dismal news spread like wildfire, and 
there was a tremendous fall in the funds. Nathan Rothschild’s 
known agents sold with the rest; but his unknown agents 
bought every scrap of paper that was to be had, and did not 
leave off buying till the evening of the following day. It was 
only on the afternoon of the 21st of June, nearly two days after 
the arrival of Nathan in England, that the news of the great 
battle and victory of Waterloo became known. Nathan, radiant 
with joy, was the first to inform his friends at the Stock Ex- 
change of the happy event, spreading the news a quarter of an 
hour before it was given to the public. Needless to say that the 
funds rose faster than they had fallen, as soon as the official 
reports were published of the great battle of Waterloo. Once 
more Louis XVIII. ascended the throne of France, and—richer 
by about a million sterling—Nathan leant thoughtfully against 
his pillar in the southern corner of the London Stock Exchange. 

The career of Nathan, after the battle of Waterloo, continued 
to be eminently prosperous. He made money even in specula- 
tions that turned out bad, such as the English loan for twelve 
millions in 1819, and the French loan in 1823, which fell to a 
discount, but not before Nathan had relieved himself of all 
liability. But his greatest successes were in foreign loans, which 
he was the first to make popular in England, by introducing the 
payment of dividends, which formerly took place abroad, in the 
London market, and fixing the rate in sterling money. Gradu- 
ally his firm became the agent of all European Governments. 
From about 1819 the transactions of Nathan Rothschild were 
spread over the entire globe. He negotiated loans with the 
Czar of all the Russias, as well as with South American re- 
publics ; he made bargains at the same time with the Pope of 
Rome andthe Turkish Sultan. Nothing seemed too gigantic for 
his grasp, nothing too minute for his notice. But while invest- 
ing the profits of a bargain of ten millions, and purchasing an 
estate ot £115,000 with the premium of a single foreign Joan, he 
calculated the salary on which a clerk was able to live to a 
penny—but few drops of the golden shower fell on those that 
helped him to build up the edifice of his enormous fortune. 
This inconceivable parsimony is a reproach to his character, 
from which even his warmest admirers have not been able to 
free him. 

Notwithstanding his closeness in business transactions, 
Nathan was fond of showing his wealth in sumptuous entertain- 
ments and luxurious banquets, to which he invited the aristo- 
cracy of rank and fortune. Peers and princes of the blood sat 
at his table; bishops and archbishops bowed before him, and 
those who preached loudest against mammon were foremost in 
worshipping the successful representative of the golden guinea. 
But he had his enemies ; some of them created, no doubt, by 
envy ; others who had suffered, or fancied they had suffered, by 
his superior business tactics. Few weeks passed in the latter 
part of his career without his receiving threatening letters, in- 
forming him that unless he deposited a certain sum of money at 
a given place, he would be shot, or poisoned, or, more liberally, 
blown up in his house in Piccadilly. 

These threats, at times, took sucM an effect upon Nathan as 
tohaurt him like a nightmare. One day, we are told by Martin, 
two tall mustachioed men—it must be remembered that this was 
the ante-mustachioed period, when mustaches worn by a busi- 
ness-man implied impending bankruptcy, and a clerk wearing 
them would have endangered the respectability of the firm— 
were shown into the private parlour of St. Swithin’s-lane count- 
ing-house. Nathan bowed, the visitors bowed. Nathan arose, 
and his bearded visitors moved up close to him, their hands 
fumbling about in the pockets of their greatcoats. The suspi- 
cious movement was not lost on Nathan; the mustachioed 
fellows had come to shoot him, and were now searching for 
deadly weapons in their pockets. Quick as lightning, Nathan 
took up his brass-bound ledger, and hurled it at the heads of the 
strangers, at the same time screaming “ Murder !” in a paroxysm 
of fright. The screams soon brought all the clerks and porters 
of the establishment into the sanctum of the millionnaire. Ex- 
planations took place, when it was found that the two mus- 
tachioed strangers were rich bankers from abroad, who, with a 
little nervous anxiety in the presence of the Czesar of the Stock 
Exchange, had fumbled in their pockets for letters of introduc- 
tion and other credentials. 

“You must be a happy man, Baron,” said once a gentleman 
sitting at Nathan’s banqueting table, and glancing around at the 
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| superb appointments of the mansion. “Happy! I happy!” was 

the reply. “ What, happy, when, just as you are going to dine, 
you have a letter placed in your hand, saying, ‘If you do not 
send me £500, I will blow out your brains?’ Happy! I happy!” 
| Nathan frequently slept with a pair of loaded pistols by his side. 
In 1831 Nathan Rothschild did a stroke of business which, 
| while it brought him and his house immense profit, also heaped 
upon them not a little obloquy, freely expressed in many English 
and foreign newspapers. The business consisted in an attempt 
to monopolize the sale of mercury. It is well known that the sup- 
ply of mercury is exceedingly limited, being, in fact, almost entirely 
drawn from two mines, those of Almaden in Spain, and of Idria, 
near Adelsberg in Illyria. The mines of Almaden, which were 
known to the Greeks 700 years before Christ, and which fur- 
nished 700,000 Ibs. weight annually to Rome during the imperial 
era, yielding an income of twenty million asses (about £700,000), 
fell somewhat into neglect at the commencement of the present 
century, on account of the Napoleonic Wars, so that the Spanish 
| Government derived less profit from them than formally. Under 
| these circumstances, when the ministers of his Catholic Majesty 
| were hard up for funds, in 1831, they entertained the application 
of Nathan Rothschild to furnish them with a loan on condi- 
tion of the Almaden mines being made over to him for a number 
of years as security. The bargain was struck, and the house of 
| Rothschild entered in possession of the mines, commencing the 
business by immediately doubling the price of Almaden mer- 
| | cury. The commercial world, much astonished at this step, 
| addressed itself to Idria, when it was found that the mines of 
Idria had also very quietly passed into the hands of Nathan, who, 
of course, had settled the price of the mercury on the same scale 
as that of Almaden. By this double transaction the house of 
Rothschild obtained the monopoly of the sale of mercury, an 
article which for many purposes is quite indispensable, and 
hence the monopoly was proportionately profitable. 

Baron James had already married his niece, the daughter of 
Solomon, and Baron Anselm Nathan’s eldest daughter, his 
cousin, when Nathan began still more seriously to think of estab- 
lishing the closest connection of all the members of the family 
by blood alliances, not only in his own time, but for all succeed- 
ing generations. Accordingly, in the year 1836, he summoned a 
family congress to Frankfort-on-the-Maine, to deliberate on this 
important addition to the laws of the house. The congress was 
inaugurated by the marriage of the eldest son of Nathan with the 
eldest daughter of his brother Charles. 

Nathan arrived at Frankfort suffering from a carbuncle ; but 
he thought nothing of it, though the journey had rendered the 
complaint worse, and rejoiced exceedingly at the thought that 
henceforth the house of Rothschild should be placed on the same 
basis as the reigning families of Europe. The marriage of 
Lionel Rothschild to his cousin Charlotte took place on the 15th 
of June, 1836, at the Frankfort synagogue, within a stone’s throw 
of the dark old dwelling in the Jew-lane, the early residence of 
Maier Amschel, and still inhabited by his aged widow. But on 
the very same day Nathan fell ill, and he being nearly sixty 
years of age, his physiciar, Dr. Travers, was sent for from Lon- 
don ; but his help arrived ivo late, Nathan died on the 28th of 
June, 1836. 

“Early on the morning of the 29th,” Mr. Martin says, “an 
amateur sportsman shot a pigeon near Brighton, which, when 
| picked up, proved to be one of the well-known carrier pigeons 
| of the house of Rothschild. It had, however, no letters con- 
| cerning loans and the state of the money-market under its wings, 
| but only a small bit of paper with the inscription, ‘/7 est mort.’ 

Who that /e was there could be no doubt.” That day there was 
| a panic at the Stock Exchange, though not so complete as Mr. 
Martin would have us suppose. 
The remains of Nathan Rothschild were brought over to this 
| country, and he was buried with great pomp at the Jewish East- 
end cemetery, on the 8th of August, 1836. Previous to burial, 
| the coffin, which was different in shape from those made in this 
| country, and so handsomely carved and decorated with large 
| silver handles at both sides and ends, that it appeared more like 
a cabinet or splendid piece of furniture than a receptacle for the 
dead, was exhibited in the counting-house at New Court, St. 
Swithin’s-lane. The body of the great millionnaire was followed 
to the grave by a file of mourning carriages, nearly a mile long. 
Among the “mourners” were the Austrian, Russian, Prussian, 
Neapolitan, and Portuguese ambassadors, besides the Lord 
Mayor, Sheriffs, and Aldermen, and a host of minor dignitaries. 
| Public curiosity was very intense as to the amount of property 
Nathan Rothschild had left behind him. While some stated it 
at three, others made it six millions, and some even fabled of ten. 
But the will, which was soon after published, left this curiosity 
ungratified, for it ‘furnished no account of the amount of 
| Nathan’s property. It enjoined that his four sons should carry 
on the joint business as heretofore, in conjunction with their 
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uncles. To his widow he left, besides a residence in town anda 
country house, an annual income of £20,000; to each of his 
children, £25,000 on attaining their majority; to his three 
daughters he moreover left £100,000 each on condition that they 
should only marry with the consent of their mother and brothers, 
and were to leave half of the inherited sum in the business at 4 
per cent. 

Nathan’s eldest son, Lionel de Rothschild, born in 1808, has 
since 1836 been at the head of the London house. To the esti- 
mation he enjoys and really merits—which cannot be said of all 
the members of the house of Rothschild—he was indebted for 
his election by the City, since 1847, to represent it in Parliament ; 
though it is only since 1858 that he could take his seat, the first 
Hebrew that sat in the English House of Commons. 

We think we cannot more appropriately conclude our remarks 
on the social position of the Rothschilds than by giving an 
account of a marriage festivity, which will at the same time 
afford the reader an insight into the relationship of the richest 
and most elevated Hebrew family. 

Many yet remember with pleasure the festivities which in 
1862 took place at Gunnersbury Park, when the Baron’s 
eldest daughter, Leonore, was married to her cousin, Baron 
Alphonse de Rothschild, of Paris. That Baron Lionel knows 
how to maintain his position among the proud English aristo- 
cracy was shown in 1865, when his second daughter, Miss 
Eveline de Rothschild, was married with princely splendour in 
the new mansion at Hyde Park Corner to her cousin, Ferdinand, 
the second son of Baron Anselm, the present head of the Vienna 
branch. The mansion had been richly decorated for the occa- 
sion. The most beautiful flowers and rarest egotics filled 
up the spaces between the marble pillars of the grand staircase, 
niches and balustrades were laden with plants exhaling the most 
delicious fragrance. The hall in which the wedding-breakfast 
was laid out presented a magnificent coup-d’@t/. Between the 
mirrors the walls were hidden under choice lace, festooned with 
wreaths of roses, displaying the colours of the bridesmaids, pale 
red and white. Groups of orange blossoms, lilies, and other 
symbolical flowers completed the decorations, whilst the tables, 
occupying the whole length of the hall, groaned under the weight 
of the wealth displayed upon them—such as che/s-d’e@uvre of the 
porcelain factories of Sévres, Meissen, and Manchester, exquisite 
cups, tankards, centre pieces in goldandsilver. Most ofthemembers 
of the family—twenty-six in number— attended the wedding, and 
of the guests, all belonging to the highest English society, the 
“Times ” in its report mentioned sixty-four by name. Shortly 
after six o’clock, the guests being assembled in the ball-room, 
the chief rabbi, Dr. Adler, assisted by the rabbis Drs. Kalisch 
and Green, prepared to perform the ceremonies according to the 
customs of the Old Covenant. A velvet canopy, borne at its four 
corners by the groomsmen of the bridegroom, was carried to the 
upper end of the ball-room, and the bridegroom, Baron Ferdi- 
nand, conducted by his nearest male relations, placed himself 
beneath it. The bride, attended by fourteen bridesmaids, 
entered the ball-room, at the door of which she was received by 
her mother, who covered her with a rich lace veil, descending to 
the ground. With the same ceremonies as the bridegroom, she 
was led under the canopy. Then all the male guests of the 
Hebrew faith put on their hats, and the chief rabbi addressed a 
short exhortation to the bridal pair. This first portion of the cere- 
mony being concluded, the bride and bridegroom drank wine and 
water out of one cup ; then the bridegroom put the wedding-ring 
on the bride’s fingers, at the same time slowly and distinctly 
pronouncing in Hebrew the words: ‘“ Behold, with this ring 
thou art wedded to me, according to the customs of Moses and 
Israel.” After the reading of the marriage contract and the 
usual prayers, bride and bridegroom drank once more out of the 
cup, whereupon the latter was placed by the bridegroom upon 
the floor and crushed under his heel. At the same moment all 
the relations and friends united in the wish that the marriage 
might be happy, and the bride and bridegroom as indissolubly 
united as the pieces of the glass were now for ever separated. 
This closed the ceremony, and the guests repaired to the ban- 
queting hall, where Disraeli proposed the first toast: “The bride 
and bridegroom.” Thus was celebrated the wedding of a great- 
granddaughter of Maier Amschel Rothschild, of the Jew’s-lane 
at Frankfort-on-the-Maine, himself the son of a poor trading 
Jew. Such a transformation of outward circumstances may 
indeed be read of in “ Thousand and One Nights ;” here actual 
facts prove what an acute merchant, favoured by fortune, may 
accomplish. 

It is saddening to have to add that the lady whose marriage 
took place under such auspices, died in her first childbed. 

To the members of the house of Rothschild the oft-repeated 

‘ prophecy of the “democratization of capital” has never been 
anything but an empty sound. But as repugnant as the restless 
stock-jobbery of the present day has been to them, as little have 
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they sympathized with the national impulses of modern times. 
The chiefs of the great banking establishment seem even to have 
looked unfavourably on the political changes which the year 
1866 effected in Germany ; at least Baron Anselm Solomon, the 
head of the Vienna house, who was also a citizen of Frankfort, 
turned away from his native city. But the people of Frankfort 
were not vexed, on the contrary, they testified to his cousin, 
Baron Maier Charles de Rothschild, the continuance of their 
esteem and confidence by choosing him for their representative 
at the North German Diet. 

Baron Anselm, the head of the Vienna house, is a member of 
the Austrian House of Lords. He is considered a liberal repre- 
sentative of property, and is of course an authority on financial 
matters. He has not distinguished himself as a speaker, 
whilst Baron Lionel is looked upon as a very fair parliamentary 
orator. 

As to the future? The mighty house of Rothschild has ac- 
quired its riches during nearly a century, and for the last fifty 
years invested them advantageously. Its possessions are secured. 
But it is difficult to assume the keeping together of the wealth of 
all the members of the firm for centuries to come. Men and 
times change, and we can scarcely look forward to a permanent 
state of things that shall preserve in one family riches so great 
that the interest of the interest of the interest of the annual 
income, yea, its thousandth part, would be sufficient to maintain 
a middle-class family in comfort. This we may assume, that 
after a few centuries some members of the house of Rothschild 
will dispose of boundless wealth, whilst in the course of time the 
family must inevitably spread into many new branches, some of 
which will succumb to fate, and perchance become impoverished. 
Then the rule Beati possedentes / will also apply to the Roths- 
childs. 

















MAKING HORSE-NAILS BY MACHINERY. 





—2—S—SF|HE successful attempt of Messrs. Moser to manu- 
©] 12772] facture horse-nails by machinery has lately at- 
MA tracted a good deal of attention, as numerous pre- 
| y) vious endeavours to accomplish the operation have 
SX signally failed. In the accompanying illustrations 
are represented the different machines, by whose 
successive agency the finished nail is manufactured from the raw 
material. ‘They are six in number, and taking them in the order 
in which they stand with reference to the process, are respec- 
tively named the rolling mill, the flattening machine, the cut- 
ting, rumbling, heading, and shaping machines. Anyone who has 
seen these machines at work, and the whole process of nail 
making performed, cannot help being forcibly struck at the ex- 
treme simplicity of the operation, compared with the complicated 
character of the means necessary to ensure that simplicity. In 
our opinion, there is no clause relating to patent law more just 
than that which provides that the benefit to be derived from a 
patent shall belong not to the man who first conceived the idea, 
but to the man who first puts it into practical execution, and gives 
the public the advantage of it. 

The patent for the making of horse-nails by machinery is that 
of the Messrs. Huggett, father and son, the former of whom has 
been extensively engaged in shoeing horses for many years, and 
thus knew, by long practical experience, the exact qualities the 
nail should possess. Their first attempts were not successful, 
but the son has ultimately overcome all difficulties, and has 
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brought into operation the very ingenious system of machinery 
described in the accompanying drawings. His invention has 
been taken up by Messrs. Moser, the iron merchants of South- 
wark, who have expended large sums in enabling Mr. Huggett 
to carry out his patent, and who, about three years ago, erected 
a horse-nail factory near the New Road, Battersea, able to turn 
out five tons of finished horse-nails per week, and capable of 
being extended to meet any future demand. 

A horse-nail must possess several features of its own, which 
can only be imparted to it by the use of a particular description 
of iron. It must be both tough and flexible, able to penetrate 
easily the hardest hoof without bending, and yet capable of being 
bent or clinched when required. The head must be thoroughly 
well secured to the shank, and not liable to be severed from it 
by the shocks incidental to the rough wear and tear it receives. 
Many antecedent patentees were more concerned with bestowing 
the proper form upon the nail, than the qualities requisite to 
enable it to perform its duty, whereas the difficulty to overcome 
was not to make the nail of such and such a shape by machinery, 
but to impart to it those qualities which were ensured by the 
process of hand-making. 

The rolling mill, by which the ordinary rod iron -is converted 
into a rod, so shaped as to admit of being cut into what are 
termed nail blanks, is the distinguishing characteristic of the 
patent. The upper roller is a simple cylinder, while the lower 
has a series of depressions or small nicks on its circumference, 
separated by intervals. . Each depression corresponds to two 
nail heads, each interval to two shanks ; and the surface of the 
roller is curved in the intervals so as to place the most prominent 
part in the centre. The actual rolling surface is very narrow, 
corresponding to the thickness of the rod. A strong ring is 
fixed on to the rolling shaft, which prevents the smallest lateral 
spreading of the rod during the process of rolling, and limits the 
alteration of its form to elongation. To enable the iron to roll 
easily, a high degree of heat and a rapid motion are required. 
The rods, which are each 18 inches long, by half an inch wide, 
by one-eighth of an inch in thickness, are heated in a Siemens’ 
gas furnace, and are then drawn out upon a shoot, down which 
they run to the rollers, which revolve at the rate of about 500 
revolutions a minute. The furnace is provided with two open- 
ings, at each of which a workman is in attendance. As one 
opening is supplied, the other is exhausted, and the operation of 
inserting the cold rods and pulling out the hot ones proceeds 
alternately without intermission. The rod falls into a trough, and 
is seized with tongs by boys, pulled straight, and left to cool. The 
rollers are constantly lubricated by a stream of coal tar, which 
at once diminishes friction, and also enables the rod to clear the 
rolls. Oil was originally used for this purpose, but tar was 
found to answer better, and is a great deal cheaper. A single 
furnace will heat from five to six thousand rods per day, which 
will yield 100,000 nail blanks. The rollers are about 8 inches in 
diameter, and can turn out goo feet of rod per minute. One of 
the especial advantages gained by rolling the rod a second 
time, in addition to giving it the form necessary for making 
the nails, is that the quality of the iron is greatly improved 
thereby. Successive rollings, which are always attended by a 
similar number of reheatings, very much improve the tough- 
ness and homogeneity of the material. Each rod, which was 
originally eighteen inches in length, is, after rolling, six feet 
long. 

The rod, when it leaves the rollers, has the form of a slender 
strip of iron, with a series of prominences on one side. Each 
prominence is about 14 ins. in length, and each interval between 
the prominences about 3; ins. The dimensions vary with the 
size of the nail that is to be made. The rod tapers slightly from 
the prominences or heads of the nail to the middle of each 
interval where the point is made. The rod is now passed cold 
through the flattening machine, which consists of a pair of rol- 
lers, so arranged that they affect only the prominences, and 
make them nearly square in section. The rods are passed from 
the flattening to the cutting machine, and cut into lengths. The 
blades of the cutting machine are three in number. The two 
which are at right angles to the rod, cut straight through the 
centre of a prominence, so as to divide it into two nail heads; 
the central one, which is set skew to the rod, divides each shank 
into two bevelled points. These pieces, which are called nail- 
blanks, are put into the rumbling machine, which consists of a 
sheet-iron barrel, and is constantly revolving. The motion 
causes the nail-blanks to clean and polish each other by the fric- 
tion. One of the objects of this operation, which is very analogous 
to that performed on gunpowder, by which it is glazed, is to take 
off all roughness and asperities of the nail-blanks, and to render 
more suitable for handling and inserting in the other machines, 
the action of which they have yet to undergo. 

The nail blanks, or the crude nails, which have now been cut 
to their proper length, are ready to be finished. This finishing 








process consists of two operations, which entail the necessity of sub- 
Jecting the blanks to the action of the heading and shaping ma- 
chines. The first of these gives a rough figure to the heads, while 
the second finishes the shape completely. The heading machine 
consists of a massive die, which rises and falls in a vertical direc- 
tion. Beneath it a wheel turns intermittently on a horizontal 
axis, and from the circumference of this wheel project several 
pairs of dies which receive the nail blanks with the heads up- 
wards. When the vertical die descends, it meets one of the 
pairs of wheel dies beneath it, ready to receive its stroke. When it 
rises, a partial revolution of the wheel takes place,and the next pair 
of wheel dies is ready, in its turn, to receive the next blow. The 
wheel dies consist of blocks of iron hollowed out on their oppos- 
ing faces to receive the blanks, and hollowed at the top so as to 
give the proper shape to the heads. The blocks are kept at a 
little distance apart by springs inserted between them, so that 
they hold the nail blank loosely, but as each pair in succession 
reaches a vertical position, and just “before the plunger descends, 
a pair of jaws closes upon the blocks and presses them tightly 
together, so that the blank is firmly fixed while being struck. As 
the plunger rises the hold of the jaws is relaxed, and the blocks 
are separated by the springs. During the revolution of the 
wheel each pair of blocks receives, in its turn, a blow froma 
hammer, which loosens the nail blank, so that it falls out as soon 
as its head is turned downwards. This machine closely resem- 
bles, in its general form, the ordinary circular machine for making 
nails. The heads of the nails are usually struck white hot, but in 
this instance the nail heads are struck cold. 

After being roughly headed the still unfinished nails are trans- 
ferred to an annealing furnace also on Siemens’ principle, and 
thence passed on to the shaping machine, which bears a general 
resemblance ‘to the preceding. The nails are placed singly, but 
successively, on the perimeter of a wheel. They are prevented 
from falling off by stops, and are compressed between a de- 
scending plunger and two lateral dies, which remove all irregu- 
larities and inequalities, and produce a nail of perfect finish and 
form. In order to render the nails fit for the market, and not liable 
to rust, they are subjected to one more process, which is chiefly 
of a chemical character. They are first annealed again in the 
furnace. Cast-iron pots, containing about five hundredweights 
of nails, are placed in the furnace, and when the contents are 
red-hot, they are emptied out on a floor of concrete and left to 
cool by exposure to the air. The consequence of this cooling is, 
that a film of oxide of iron forms on the surface which effectually 
protects the nails from rusting. The machines, with the excep- 
tion of the rolling mill, are all attended to by girls. The 
cutting machine, of which there are six altogether on the pre- 
mises, can cut over 30,000 nails per day ; the maximum number 
ever reached was 37,000. One girl sitting at the heading ma- 
chine and feeding it, can turn out 24,000 nails in an ordinary day’s 
work. The weekly production of the factory is five tons, but 
Messrs. Moser are making arrangements for erecting additional 
machinery in order to increase the supply. The nails, in market- 
able phraseology, are known as threes, sixes, tens, &c., up to 
sixteens. The meaning of the term is that, 3lbs., rolbs., 16lbs., 
&c., are the respective weights of one thousand of each. Econo- 
mically, the merits of this patent manufacture consist in the 
abolition of waste, and in the fact that nails of the best quality 
can be purchased at a lower price than those of an inferior 
quality made by the old manual process. The whole operation is 
equally ingenious and interesting, and well worth a visit from all 
mechanical engineers. The premises stand on about three acres 
of ground, and the buildings, besides the necessary workshops, 
comprise offices, stores, and fitting shops, where all ordinary 
repairs can be carried on. 
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THE COMMERCIAL AND MANUFACTURING 


INDUSTRY OF RUSSIA.' 





E propose to offer in the present and succeeding 
papers, an abstract of a highly important work on 
the manufactures and general industrial condi- 
tion and resources of Russia, by Friedrich Mat- 
thai, a retired officer of the Saxon army, who 
appears to be resident in the country. The book 

originated in a series of articles on the Moscow Exhibition of 

1870, contributed by the writer to the St. Petersburg ‘* Nordische 
Presse.” These now form the groundwork of a much more exten- 

sive publication, embracing a comprehensive review of Russian 

industry, both with respect to manufactures and the production 
of raw material. The former is the department which the 
writer has had principally in view, and his statistics on the latter 
head are sometimes less full than could have been desired in the 
interest of British commerce. We have endeavoured to abstract 
them as fully as possible, and have pursued the same system 
with the statistics of manufactures, except as regards a number 
of details respecting the local distribution of industry, and lists 
of firms and other matters connected solely with the Moscow 

Exhibition. We have also given a pretty full analysis of the 

author’s valuable introduction, which contains a general survey of 
the condition of manufacturing industry in Russia, and of the ex- 
ceptional circumstances which affect it. Particular attention has 
also been bestowed upon the author’s views on the general prin- 
ciples of finance and commerce, the enforcement of which is one 
of the main objects of his work. It will be seen that he advo- 
cates a modification of the present tariff, a reform of the deepest 
importance to English industry. We have occasionally supple- 
mented his statistics and observations from other sources, 
especially from the very valuable papers by Messrs. Michell, 

Rumbold, and Ford, in the Parliamentary blue books. 

Only one volume of the work is as yet published. It is 
divided into three sections, comprising, besides the introductory 
matter, a review of Russian textile industry ; of the industries 
connected with mineral (the metallic excepted) and ligneous 
substances ; and of such manufactured products as are subjected 
to a chemical process. The present article is confined to an 
analysis of the introduction, and of the first section, that on 
textile industry. 














GENERAL CONSIDERATIONS. 

Russia is before all things an agricultural community, em- 
ploying the term to denote the production of raw material of all 
kinds, directly or indirectly connected with the cultivation of the 
soil. Her production is so greatly in excess of her requirements 
as to render her in the second place an important commercial 
community ; her manufacturing industry at present only occu- 
pies the third and a very subordinate rank. Further progress in 
a commercial and manufacturing point of view is essential to the 
development of her agricultural resources. The great weakness 
of her position as a producer of raw material is the unsteadiness 
of the foreign demand for her produce, and her consequent 
dependence upon the commercial or alimentary crises which 
from time to time occur among other nations. The produce of 
the country is much the same from year to year, but the nature 
of the market depends upon unforeseen circumstances. From 
her want of a commercial marine, she is greatly dependent upon 
accidental variations in the rate of freight, and from the back- 
wardness of her industrial development she is frequently unable 
to enter into direct relations with the foreign consumer. Her 
wheat leaves her in the raw state, to be ground into meal by the 
foreigner ; her oats and barley go to fatten foreign live stock ; 
and her raw flax is woven abroad into linen or canvas. Thus 
the intermediate profit attendant upon these processes is lost to 
the country. It should be the aim of Russia to supply her raw 
produce, as far as possible, in a manufactured or half manu- 
factured form. 

The slender proportions of the Russian export trade, as re- 
spects manufactured goods, will appear from a comparative table 
of the value of exports for the year 1868 :— 


Provisions (prin- Raw material of in- 


cipally bread-stuffs). dustrial products. Manufactures. 
Roubles. Roubles. Roubles. 
82,860,643 117,904,910 8,417,135 


(about £ 13,000,000). (about £ 18,500,000). (about £ 1,300,000)? 





' Die Industrie Russlands in threr bisherigen Entwickelung und in 
thren gegenwirtigen Zustande. Von Friedrich Matthai. Bd.1. Leip- 
zig: Fries. 

* It must be understood that these conversions are only approxima- 
tive. 








The manufactured produce, accordingly, was only about 4 per 
cent. of the whole. This state of things naturally suggests the 
inquiry whether the policy hitherto followed be sound. Up to 
the present time, and especially since 1822, the principle on 
which the Russian tariff has been based has been one of Protec- 
tion. Duties are levied, not in the interest of the revenue, but of 
the domestic manufacturer, who naturally maintains that it would 
be ruin to him to be deprived of the control of the home market 
by a modification of the tariff. On the other hand are urged the 
injury to the revenue and the injustice of taxing the native con- 
sumer for the benefit of a relatively very small body of manu- 
facturers. These are the usual incidents of the controversy; but 
Herr Matthai, who adopts the Free-trade view in so far as to 
maintain that the guiding principle of indirect taxation should 
be the advantage of the revenue, contends, in addition, that the 
Russian manufacturer is in fact injured by the protection he re- 
ceives. His command of the home market deprives him of any 
stimulus for seeking to compete with the foreigner abroad, and 
chiefly on this account Russian industry has attained nothing like 
either the perfection or the proportions of which it is capable. 

The writer also considers the influence of the Russian pro- 
tective tariff with respect to the production of raw material. 
Agriculture, he remarks, is and always must be the basis of the 
economical system of Russia. It gives employment at present 
to 78 per cent. of the population, who are all taxed heavily in 
every purchase of manufactured articles, and whose own wages 
are higher as a necessary consequence. This state of things 
re-acts unfavourably upon the manufacturing interest, both by 
limiting the purchasing power of its principal customers, and by 
enhancing the price of the raw material which it requires. Now, 
the only manufactures susceptible of extraordinary development 
in Russia are those for which a foreign demand can be created, 
and these are only such as depend upon the produce of her own 
soil. It is not probable, for example, that Russian cotton goods 
can ever be exported with advantage, except to Central Asia ; 
but the case is widely different with her indigenous flax, and 
wool, and iron. The production of raw material at home ought, 
therefore, to be favoured in every possible manner, and by a 
diminution of the tariff in the first place.’ 

Another very important consideration, which should determine 
Russia to throw her utmost energy into the improvement of her 
raw material produce, is the competition to which she is sub- 
jected by America and Australia. The development of the latter 
region has already greatly injured the Russian wool trade; and 
though American competition in the still more important article 
of corn is not at present much felt, the time is at hand when it 
will be very perceptible. Russia offers a remarkable analogy to 
these countries in many particulars. In both cases the land is 
as yet only partially occupied, and the national resources are far 
in excess of the present means of developing them. But, while 
America and Australia are receiving a steady influx of immi- 
grants, Russia is restricted to the natural increase of her popu- 
lation. She is, therefore, at an enormous disadvantage. Three 
remedies are suggested by the writer. 

1. Diminution of the Cost of Agricultural Production.—The 
principal means to this end is the application of greater skill and 
intelligence to agricultural processes, which would come of itself 
if land were as easy of attainment in Russia as in the United 
States. The social conditions of the two countries being so 
different, it is desirable to introduce a system of leases. At pre- 
sent land is generally cultivated by the occupant, who treats it 
too much in the spirit of an amateur. Commercial principles 
must be applied to the problem, and cultivation be made as 
much as possible the occupation of a tenantry, whose depen- 
dence for a livelihood upon the success of their exertions will 
stimulate skill and enterprise to the utmost degree. The intro- 
duction of agricultural machinery will effect much, but‘a still 
more urgent requisite is the organization of labour. Labour is 
not so scarce in Russia as generally supposed; but it is badly 
distributed—here a deficiency, there a redundance. The correc- 
tion of this defect is the especial business of the Government. 
The creation of an intelligent middle class, to act as interme- 
diaries between the landowners and large tenants and the 
peasantry, is an object no less important. It can at present 
only be achieved by foreign immigration, and it is to be re- 
gretted that public opinion in Russia is so unfavourable to such 
a measure. 

2. Creation of new Markets for produce.—The Government 
is already acting energetically in this direction. Russia’s ability 





1 ** The great object of making an impression on the markets of 
Europe can only be attained so soon as the Government shall be fully 
alive to the well-established principle that, in order to enable a country 
to export largely, it should have the benefit of such a fiscal system as 
will permit it to be a large purchaser of foreign productions.” —J/r. F. 
C. Ford’s Report, May, 1872. 
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at once to find customers in, and to derive raw material from 
the vast regions of Central Asia subjected to her influence, is a 
very important clement in the estimate of her future prospects. 

3. Limitation of the Export of Raw produce, and substitution 
of material in a Manufactured form.— On this head the author 
repeats his former arguments, which he declares his intention of 
re-stating and confirming as he finds occasion. 


SPECIAL CIRCUMSTANCES CONNECIrED WITH RUSSIAN 
MANUFACTURES. 

Several exceptional circumstances exist, calculated to in- 
fluence Russian manufacturing industry, and to prescribe for it 
a peculiar path of development. We will take them in the 
order in which they are enumerated by the writer. 

1. Its almost exclusive adaptation to the requirements of the 
domestic consumer.—The great majority of the Russian manu- 
facturer’s customers have small means and few wants. The 
articles prepared or their consumption must accordingly be 
very cheap and very durable. These qualities imply a coarse- 
ness of texture, which is consequently one of the characteristics 
of Russian goods. The manufacturer would greatly prefer to 
fabricate finer qualities at treble and quadruple prices; but for 
these he would find no market. Here, again, the want of a 
middle class is felt, which would not only require a superior 
fabric itself, but by its example would awaken a demand for 
such among the inferior classes also. ‘The wealthier orders, to 
whom price is less an object than quality, generally prefer 
foreign goods, and the progress of Russian manufactures of late 
years is mainly to be ascribed to the origination of new wants 
among the country people, consequent upon the improved posi- 
tion of the peasantry. Should the trade be thrown open by a 
modification of tariff, foreign manufacturers must bear these 
circumstances in mind, and aim especially at cheapness and 
durability in their exports, combined with a selection of such 
showy patterns as may be likely to attract the popular taste. 

2. The influence of climate.—Climate exerts a two-fold effect ; 
first, as it determines the quality of production; and, secondly, 
as, from the peculiar social conditions which it creates, it pro- 
motes or hinders the development of particular branches of 
manufacture. Its influence in the former respect is obvious: 
all textile fabrics not intended for summer wear must be close, 
thick, warm, and capable of resisting weather; and many de- 
scriptions are made expressly for Russian use. Its indirect 
economical influence is no less important. The long period 
during which agricultural pursuits are impracticable, induces a 
large proportion of the population to devote its attention to manu- 
facture during the winter months. Labour is then abundant and 
cheap, and production augmented. In summer, on the other hand, 
labour is scarce; and a large proportion of the factories regu- 
larly close for a month at Easter. The same circumstance has 
greatly favoured the development of domestic industry, 2. e. when 
the individual works at home on his own account. While the 
number of professional artisans was, some years ago, calculated 
at a million and a half; that of persons who eked out their living 
by industrial pursuits was considered to be three-fold. This 
class of industry falls under two heads, accordingly as it is 
carried on by the individual or family singly, or in co-operation 
with others. The former department is chiefly important in 
connection with the flax, hemp, and wool trades, a large propor- 
tion of these articles being hand-spun at home by the cultivator, 
and sold as yarn to the manufacturer. This circumstance is 
one cause of the inferiority of Russian manufactures, and also 
serves to explain the incompleteness of the official returns as 
respects the production of raw and half-raw material. Some 
minor branches, such as the manufacture of wooden domestic 
utensils, are principally carried on in this manner. 

3. Co-operative industry, only now beginning to establish it- 
self in Western Europe, has been a Russian institution from 
time immemorial. The peculiar arrangement by which land, 
not belonging to the privileged classes, was regarded as the 
general estate of the village commune, found its counterpart in 
the existence of co-operative industrial communities. It is much 
to be regretted that a system so fruitful in the germs of good 
should be endangered by usurious advances made by capitalists 
from sinister motives, and often costing the workman the in- 
dependence he has inherited from his fathers. A benevolent 
and well-organized system of assistance to such associations 
would be at once beneficial and remunerative. Some important 
branches of industry, nevertheless, are chiefly carried on by co- 
operative labour. Among these may be enumerated the weaving 
of linen, the manufacture of tar, pitch, and potash, of mats and 
baskets, the drying and salting of fish, tanning, quarrying, wood- 
mongering, and .charcoal-burning. Many of these trades are 
quite local ; thus the co-operative labour of Kyrma makes shoes 
for half Russia; samovars or tea-urns come almost entirely from 





too 


Danilow; and the village of Choly alone is said to paint 500,000 
religious pictures annually. 

4. A special drawback to Russian industry may here be cited 
in the unnecessary number of hands employed. This is partly 
due to the deficiency of machinery, but is also a trait of the 
national manners, dating from the days of serfhood, when 
labour was cheap and redundant. Many manufacturers seem 
to make a point of employing as many hands as possible, thus 
withdrawing them from other occupations where labour is 
actually deficient. Nothing is more extraordinary than the 
apparent discrepancy between the values of labour in different 
provinces. In the Government of Jaroslaw, for example, each 
linen-weaver, according to the official returns, represents an 
annual production of goo roubles; in Archangel of only 89 
roubles ; and the intervals of the scale are occupied by all 
manner of other rates. The cotton-spinner of Vladimir pro- 
duces 797 roubles value annually; in Esthonia the average per 
head is 1664 roubles, and in St. Petersburg 1802 roubles. 
Either, therefore, the amount of production in the former in- 
stance is much too low, or the number of operatives is much 
too high. 

Deficiency of fuel may ere long be another serious hindrance 
to Russian industry. ‘The forests, immense as they are, are un- 
able to meet the requirements for manufacturing purposes and 
for domestic purposes also, and the supply of indigenous coal is 
at present unequal to the demand. We shall enter upon the 
statistics of the coal trade in another place, and must be content 
for the present with signalising the importance of the question 
to Russian manufacturing interests. 

The passport system is a third drawback. No man can leave 
his village or remain away from it without the possession of a 
passport, which the commune can grant or withhold at pleasure. 
It must be renewed yearly, and failure to comply with this regu- 
lation entails treatment as a rogue and vagabond. Foreign 
artisans find it an especial nuisance. 





GENERAL STATISTICS OF THE NUMBER, &C. OF FACTORIES 
IN RUSSIA. 


The returns of the Ministry of Finance distinguish between 
the manufactories of exciseable and of non-exciseable produce. 
The particulars relating to the latter are given fully, those 
referring to the former (breweries, distilleries, tobaceo and _beet- 
root factories), have been prepared from the estimates of Herr 
Matthai. After making a large deduction for the value of 
articles subjected to manufacturing processes in more than one 
description of factory, the annual value of 


Non-exciseable Produce is returned at . 288,807,187 roubles. 
and that of Exciseable Produce at . . . 340,891,000 
MOE es a fem ayn) S2OHSOS ET 

(About £ 100,000,000). 

Distribution of industrial production.—Schnitzler divides the 
governments of Russia (not including Poland), into four classes, 
those with an industrial production exceeding 25,000,000 roubles 
annual value ; those from five millions to twenty-five ; from one 
to five ; and under one. There are three of the first class, five 
of the second, twenty-five of the third, and eighteen of the 
fourth, The most important by far are naturally St. Petersburg, 
with 57,000,000 roubles product, and Moscow, with 55,000,000. 
Wladimir, the third on the list, has only 25,000,000, and Twer, 
the fourth, only 6,000,000. The governments in the fourth 
category are mostly situated in the southern part of the empire. 
The number of exhibitors at the general Exhibition had in- 
creased from 346 in 1829 to 3,105 in 1870. 

Revenue tarif-—The revenue of Russia is mainly derived from 
two sources, direct taxation, and excise duties. The taxation 
levied on imports is comparatively inconsiderable, the scale 
adopted being in most instances nearly prohibitory. It would 
be large on a system framed in the interest of the vast majority 
of consumers, rather than of the small minority of manufac- 
turers. Atthe present moment, while the excise duties for 1872 
are estimated to yield £30,000,000, the anticipated produce of 
the customs and stamp duties is no more than £2,365,000. 

Russian budgets have invariably exhibited a deficit until 1872, 
for which year a small surplus was anticipated, the probable 
| revenue being returned at £68,109,285, and the expenditure at 
£68,056, 509. 

The most important items of expenditure are the interest on 
the public debt, £11,833,092, and the army £21,452,618. 

The existing system of high import duties on manufactures 
dates from 1822. The present tariff was mainly enacted in 
1857, but underwent some slight modifications in 1868, in con- 
sequence of a report submitted in the preceding year by the 
Minister of Finance, accompanied by a scheme for the practical 
application of the principles therein laid down from the pen of 


” 


” 



































=> 





THE PRACTICAL 


MAGAZINE. 19 





M. Kolesoff, a vice-director of the Customs Department. The 
scheme was submitted by Imperial order to the criticism of a 
Commission, composed of representatives of the industrial 
classes, and of official nominees. The scheme itself, the report 
of the Minister and the observations of the Commission, are all 
analyzed and criticized with an especial view to their bearing on 
British interests in a most valuable state paper, by Mr. T. 
Michell (in vol. 69 of the “ Parliamentary Papers for 1868-69”), to 
which we refer our readers for a complete discussion of the 
fiscal system of Russia. The principal object of the alterations 
recommended by the Minister was the suppression of the con- 
traband trade, and Mr. Michell’s criticism is mainly directed to 
show their insufficiency for this purpose. We may remark here, 
once for all, that the prevalence of smuggling renders the official 
returns a very incomplete criterion of the development which 
the import of British manufactures might attain under a liberal 
tariff, while the increase in the export of raw material, as Mat- 
thai everywhere contends, would be no less striking. 

Notwithstanding heavy taxation, the value of imports from 
Great Britain and Ireland has of late years risen very largely, 
having increased from £ 3,944,035 in 1867 to £6,993,575 in 1870. 
The increase has been most marked in metals; the importation 
of bar-iron from a// countries having been augmented by 72 per 
cent. in 1871, and that of pig-iron by 60 per cent. The im- 
port of different descriptions of cotton goods rose in the same 
year on the average 20 per cent. The total value of imports 
from the United Kingdom in 1870 was £15,268,578. 

Ratlways.—The creation of the railway system of Russia is, 
of course, calculated to exercise great influence on the develop- 
ment of her industry, especially as regards the production and 
exportation of the raw material. The effect will not be so con- 
siderable as in a new country like America, Russia having pre- 
viously possessed an admirable system of water-carriage, but it 
will be such as to justify the heavy outlay, and the liabilities 
incurred by the Government. It has, as we have seen, promoted 
English mining and manufacturing industry by the demand 
occasioned for iron and coal, the commodities in which the recent 
increase of export has been most sensible. English locomotives, 
it is said, would be more in request if orders were more punc- 
tually executed. For all information respecting the Russian 
railway system up to 1869 we refer to the report by Mr. Horace 
Rumbold (Parliamentary Papers for 1870, vol. 65). The length 
of the lines opened by January 1, 1872, was to be 10,949 versts, 
or 3,650 miles. 

Before entering into the special details of each department of 
industry, it will be convenient to prefix a 
Table of the Principal Coins, Weights, Measures, &c. with 

their English equivalents. 


Coins.—100 kopecks = 1 silver rouble. 293} kopecks = 1 


English shilling. 6 roubles, 28, kopecks = 1 English pound. 
g1i kopecks = 1 Prussian thaler. 

Weights—1 Russian lb. = .9, of a pound avoirdupois. 40 
Russian pounds = 1 pood. 1 pood = 36 English lbs. 63 
poods = I ton. 

Measures of Length—1 Russian foot = 1 English foot. 1 


arschin (cloth measure) = 28 inches. 1 werst = 3 of a mile. 
Land Measure.—t1 desiatine = 23 acres. 
Dry Measure of capacity.—-1 chetwert = 47, 
quarter. 
Liguid Measure.—1 wedro = 1,4, of an English hogshead. 


of an imperial 


I.— TEXTILE MANUFACTURES. 
FLAX AND HEMP. 


SECTION 


The cultivation of flax and hemp is recommended to the 
especial attention of Russian agriculturists and economists on 
four principal grounds. 1. Its general adaptation to the soil 
and climate. 2. Its capability of being grown where no other 
valuable product can, occupying ground and employing labour 
that would otherwise be wasted. 3. The value of the seed equally 
with the fibre. 4. Its being the chief indigenous agricultural 
product susceptible of application to manufacturing purposes. 
Cotton must be paid for abroad, but the flax manufacturer’s 
investments in raw material enrich his countrymen. 

Locality and extent of cultivation.—F lax is chiefly raised in 
three regions of Russia, situated widely apart—a north-western, 
a central, anda southern. The first is much the most important, 
especially in the provinces of Pskov, Livonia, and Witepsk. The 
central region is less productive ; and in the south the plant is 
chiefly cultivated for the seed, the stalk being used as fuel. ‘The 
crop of 1870 was estimated thus : 

Flax 12,000,000 poods (about 190,000 tons). 

Linseed 2,500,000 chetwerts (about 1,500,000 imp. quarters). 
of the joint value of 73,000,000 roubles (about £11,500,000), 

Quality of the raw material.—Indifierent, owing to the coarse- 


ness of the fibre, which adapts.it best for rough manufactures. 
Capable of great improvement. 

Preparation of the Flax.—\t is generally steeped in pits ex- 
cavated in a marshy soil, to allow of the infiltration of water ; it 
is then dried on the grass, and scutched or broken with a mallet. 
In some districts it is partially dried in a state of suspension, and 
then simply laid upon the field until the fibre detaches itself from 
the stem. This process is suitable to flax grown in poor soils. 

E-xportation of the raw material,—One of the most important 
branches of Russian commerce. In 1868, while the total value 
of all Russian raw produce exported to Europe was about 
200,000,000 roubles (or say £32,500,000) ; that of raw flax and 
linseed was 58,051,305 roubles, or more than a fourth of the 
whole. 

The following table exhibits the amount ot exportation in gross 
weight for three years :— 


Spun flax. Tow. 
1868 . . 7,257,527 poods. 936,175 poods. 
1869 . . 6,014,042 ,, 1,067,265 __,, 
1870 . .10,381,449 ,, 1,030,959 ,, 


(164,785 tons). 
showing an increase of about 25 per cent., which would have 
been still more considerable but for the disablement of the Ger- 
man carrying trade by the war during the latter half of 1870. 
The importation of Russian flax and tow into England for the 
first eleven months of 1872 was 1,200,000 cwts., of the value of 
nearly £ 3,000,000. 

Exportation of manufactured flax.-~Spun flax. Since 1868 
the export of spun flax has not been separated in the returns 
from that of hemp. In 1868 only 21,917 poods were exported, to 
the value of 49,315 roubles. 

Sail-cloth, brown holland, &c¢.— 

1868 . . 28,145 pieces. 


5869 ... 32,564 » 

1670 . .. 25,533 » 
Sacking. 

1868 . . 5,010,730 arschin. 

1869 . .14,811,079 ,, 


1870 . . 5,010,730 __—,, 

The fluctuation thus exhibited is not satisfactorily accounted 
for. From additional tables, it would appear that between 1861 
and 1869 the export of hackled flax nearly doubled ; that of tow 
remained stationary ; that of sail-cloth, &c., increased by about 
20 per cent. ; and that of sacking by about 30 per cent., unless 
we accept the unaccountable return for 1869 as exhibiting the 
normal production of the latter branch of manufacture. 

Importation of foreign Flax manufactures.— 

1861 . . 2,612,910 roubles declared value. 
1870 . . 2,406,439 55 
(nearly £400,000). 
Thus having remained nearly stationary. 

Statistics of the manufacture of Flax in Russia.—According to 
the returns of the Department of Finance for 1870,' the number 
of factories and operatives, and the value of production, were as 
follows :— 

(a) Spinning establishments.-— 


Number of Number of Annual value of 


factories. operatives. production. 
14 8,601 4,817,707 roubles. 
(nearly £600,000). 


(b) Weaving establishments.— 
Number of Number of 
factories. operatives. 
94 19,100 


Annual value of 
production. 
5,925,697 roubles. 
(nearly £ 1,000,000). 

Matthiai enters into several considerations to show that the 
amount of production must have largely increased, and cannot 
now be estimated at less than 15,000,000 roubles, 

Domestic manufacture.—The quantity of flax prepared for the 
market in factories is, however, much less than that wrought by 
whe peasantry at home. No accurate statistics on this head are 
obtainable. Tengoborski estimates the annual value of the total 
production of flax, tow, hemp, and linseed, in all their branches, 
at 75,000,000 roubles, while Schnitzler rates it 33 per cent. higher, 
and Von Buschen 100. The most modest estimate is probably 
the nearest tothe truth. According to Schnitzler, the annual value 
of the linen manufactured for home consumption is 42,000,000 
roubles ; which would make that privately manufactured 85 
per cent. of the whole. Before entering upon the general con- 
siderations which this condition of things has suggested to the 
writer, it may be convenient to briefly discuss the allied subject 
of 





' The returns in Timirjasew’s ‘Statistical Atlas” (1869), a publica- 
tion also bearing an official character, differ from the above in some 
respects, but not very materially. 
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HEMP. 

Locality of cultivation.—Principally in the central districts of 
Orel, Koursk, and Smolensk, and some of the neighbouring 
governments. 

Estimated produce :— 


Hemp. Seed. Collective value. 
Poods. Chetwerts. Roubles. 
6,000,000 2,500,000 25,000,000 


(about £400,000). 
Statistics of export.— 


Raw Hemp. Tow. Spun Hemp. Ropes, &c. 
Poods. Poods. Poods. 
1868 . . 2,699,746 50,302 250,000 329,127 
1870 . . 3,285,023 76,300 (nearly) 268,625 


The value may be estimated at about 9,000,000 roubles. In the 
first eleven months of 1872 England imported 453,000 cwts. of 
Russian hemp, of the value of £824,000. The amount of flax 
imported into this country from Russia is two-thirds of the entire 
importation, and that of hemp nearly one-half. The returns in 
both instances exhibit a decrease of from 15 to 20 per cent. on 
the importation of the preceding year. 

Statistics of manufacture.—This is principally a branch of 
family industry. The statistics of establishments for spinning 
hemp, in 1867, gave :— 


Factories. Operatives. Annual value of produce. 
119 2,126 1,329,211 roubles. 
The manufacture of ropes and cables is more considerable :— 
Factories. Operatives. Value. 
142 3,219 3,261,586 roubles. 


Summary of the subject—From the preceding statistics, and 
other facts adduced by the author, it may be concluded — 

1. That Russia is in a remarkable degree adapted for the cul- 
tivation of flax and hemp. 

2. That the cultivation and manufacture of flax are progres- 
sive, and those of hemp nearly stationary. 

3. That the demand for domestic consumption is at present 
much more considerable than the foreign. 

4. That the supply is adequate to the present demard for both 
purposes, and is capable of very great extension, 

5. That the cause which principally tends to limit the foreign 
demand is the coarseness of the staple. 

6. That the principal cause of this comparative inferiority 
consists in the peculiar conditions of the manufacture, the culti- 
vator being usually also the manufacturer, performing his work 
at home; the number of regular manufactories, provided with 
proper machinery, being relatively inconsiderable. 

7. That this state of things arises from the great want of 
Russia, that of an industrial middle class possessed of means, 
intermediate between the large proprietors and the peasantry. It 
should be the object of Russian economists to supply this want 
by the formation of industrial associations, co-operative or other- 
wise, to buy up the raw material from the small cultivators, and 
manufacture it scientifically on a large scale. The consequent 
improvement in the quality would occasion a corresponding ex- 
tension of the foreign demand. It may be a subject for inquiry 
whether English capital might not be employed for this purpose 
on the same principle as that in which it has been invested in 
the ginning and packing of cotton in India, Egypt, and other 
countries where the native cultivator is unable to perform these 
operations adequately for himself. 

8. The quality of the flax manufacture would also be improved 
by a more liberal commercial system. At present, as we have 
seen, the peasant very generally spins and weaves in a rude 
way the flax which he has raised himself. “He would no doubt 
prefer selling his flax to the exporter, and purchasing cheap, 
ready-manufactured goods with the proceeds. But cheap cotton 
goods are not to be procured in Russia.”--Mr. Ford’s Report, 
May, 1872. 

g. In the last place, Herr Matthai inquires whether the flax 
trade be one capable of extension, and whether the material 
itself is not destined to be displaced by the competition of 
cotton. He arrives, however, at the conclusion that this cata- 
strophe need not be apprehended for the present. 


COTTON. 

Production of raw material.—With the exception of that 
grown on some experimental plantations recently established on 
a considerable scale in the Caucasus, no raw cotton is produced 
in Russia.” Turkestan, however, is so completely subjected to Rus- 
sian political influences, and Russia enjoys so absolute a mono- 
poly of whatever raw cotton is there produced in excess of the 
immediate requirements of the inhabitants, that Turcoman pro- 
duce may practically be reckoned as though indigenous. The 
amount of it, however, cannot be ascertained with precision. 








We are informed, on the authority of the “Invalide Russe,” 
that the various districts produce about 3,500,000 poods an- 
nually, but the statistics are not official. It is added that the 
import of cotton from Central Asia has increased ninefold within 
the last eleven years, and there can be no doubt that Russia 
will spare no effort to augment it. Of late years American seed 
has been introduced, but the result has not hitherto been satis- 
factory. The best cotton is that of Bokhara, which is also the 
most abundant, being four-sevenths of the whole. The quality 
of the better descriptions is said to be good, but the staple is 
very short, and it is full of knots, chiefly in consequence of im- 
perfect cleaning. The variations of price in the country itself 
are remarkable, cotton averaging at Taschkend 54 roubles per 
pood, while at Kokan a pood costs only from half a rouble to a 
rouble, and at Bokhara it is still cheaper. To compete with 
Indian cotton it should be delivered in Moscow at 54 roubles 
per pood, but this is at present impracticable, owing to the ex- 
pense of transport. 

Locality of the Russian Cotton manufacture.—Principally in 
the central provinces ; much the larger proportion in Moscow 
and Vladimir. Some important factories at St. Petersburg. 

Number of factories.—The return of the Ministry of Finance 
(1870) gives these as follows :— 

Spinning establishments.— 


Factories. Operatives. Annual value of produce. 
67 43,778 53,322,170 roubles. 
Weaving establishments.— 
Factories Operatives. Annual value. 
1,660 65,558 34,892,106 roubles. 
Cotton print works. — 
Factories. Operatives. Annual value. 
152 23,018 28,561,359 roubles. 


Importation of Cotton into Russia—The importation of raw 

American cotton is returned as follows :— 
1868 . . 2,398,336 poods. 
1870 . . 2,605,828 

Of American cotton yarn :— 

1868 . . 139.746 poods. 
1870 . . 201,696 __—,, 
Of Asiatic cotton :- - 
1857... 832,501 roubles value. 
1867 . . 6,749,593 » " 

Showing an increase of more than 800 per cent. The impor- 
tation of Indian cotton is expected to be largely augmented 
from the opening of the Suez Canal. It is at present delivered 
in Moscow at about 8 roubles per pood (£7 18s. per cwt.), and 
is mixed with American cotton in the proportion of three to 
two. The fabric thus composed is largely re-exported to Central 
Asia. When, upon the outbreak of the American war, English 
manufacturers attempted a similar mixture, no machinery suit- 
able for the purpose was at hand, and a pattern had to be 
obtained from Moscow. ‘Timirjasew’s estimate, as regards the 
number of manufacturing establishments, is so discrepant as 
to show that one or the other must be very inaccurate, or that 
they have been prepared upon a different principle. He dimi- 
nishes the number of spinning establishments by 30 per cent., 
that of weaving establishments by 60 per cent., and that of the 
total value of production by about 17 percent. Following the 
Government return, it would appear that the 

Zotal annual value of manufactured Cotton is 116,775,635 
roubles (about £ 19,500,000). 

Dyeing and bleaching establishments.—These are returned by 
the Government as 

Works. Operatives. Annual value of produce. 
359 5,675 4,452,842 roubles. 

Matthai considers these figures too low, and dwells on the 
field which he regards as offered to foreign capital in this de- 
partment. 

Manufactories of wadding.— 

Factories. | Operatives. Annual value of produce. 
93 500 430,000 roubles. 

Special features of the manufacture.—After the protective tariff, 
which we reserve for a separate paragraph, the most remarkable 
feature is the extent to which this industry is carried on by com- 
panies ex commandite, especially at St. Petersburg. These asso- 
ciations are in general very successful, notwithstanding the 
architectural display they usually affect, and the inevitable ex- 
penses of management. Some pay as much as 30 per cent.; 
the shares of one of the most considerable, issued at 142, now 
stand at 207. These shares are for the most part regularly 
dealt in. Among the specialities of manufacture in which 
Russia excels, cotton velvets and tulles are particularly men- 
tioned. The articles produced for the use of the common people 
must in general be coarse, to encounter wear and tear, and dyed 
with glaring tints to attract the popular taste. The colours must 
also be very fast. They would not, consequently, be suitable for 
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exportation, and indeed the production is not more than suffi- 
cient to meet the home demand, which is very considerable, 
the underclothing of the men being almost entirely of cotton, 
linen being only worn by women and the higher orders. 

Tariff—The prosperity of the cotton trade in Russia is usually 
considered to depend entirely upon the maintenance of the pre- 
sent highly protective tariff. A modification of this in a liberal 
sense took place in 1869, when the duty on white spun cotton 
was reduced from 3 rb. 85 kp. per pood to 3 rb. 25 kp, and that 
on dyed yarns from § rb. 5o kp. to4 rb. 25 kp. The result was 
an increase of more than 50 per cent. in the importation, which 
in 1870 amounted to 82,204 poods; while the product of the duty 
had risen from 1,102,459 roubles to 1,378,300. The duty is, how- 
ever, still practically prohibitive. The exports from England are 
so small, that they are not returned separately. From what has 
been stated respecting the universal employment of cotton fabrics 
in Russia, it will appear that no country presents a more pro- 
mising field for the British manufacturer, could he but obtain ad- 
mission for his goods, It would also appear that the free-trade 
party is stronger in Russia than might have been supposed. 
Herr Matthai himself inclines to it, and his observations indi- 
cate that he regards a further modification of the tariff as not 
improbable. It must be borne in mind that such a step would 
be repugnant to the general principle of Russian policy—the 
encouragement of everything national—and that the interests 
concerned are very influential. At the same time the injustice 
of taxing 70,000,000 of people for the benefit of about 1,500 pro- 
prietors of factories admits of being powerfully urged, and the 
Government cannot be insensible to the great increase of re- 
venue which would be derived from the introduction of foreign 
manufactures at a moderate duty. On the other hand, it is 
maintained by the Russian protectionists that the immense im- 
portation which would ensue, having to be paid for in coin, 
would completely impoverish Russia by draining her of all her 
pecuniary capital. The controversy is warmly engaged, and 
seems to offer a fair opportunity for both official and unofficial 
representations on the part of English interests. Herr Matthai 
considers that, even without a high tariff, the Russian manufac- 
ture would maintain itself fairly. He instances the case of tulles, 
which, being admitted at a duty of Io per cent., are largely im- 
ported from Nottingham and Valenciennes. Notwithstanding 
this competition, the Russian manufacture of this fabric is ex- 
tensive, and excellent in quality. 


WOOL. 

Locality of the sheep-breeding districts.—Chiefly in the northern, 
north-eastern, and western governments, where the conditions 
of climate and agriculture are in general highly favourable. 

Number of sheep kept.—According to the official returns, 
which, however, are not later than 1864, and do not comprise 
Poland and Finland, the number of sheep was 





Merinos Rar da 11,655,007 
Ordinary breed. . . . . 32,516,000 
44,171,007 
In 1851 the returns had given 
PRRTINOS 6a 0.4% 4 0.8 7,941,700 


Ordinary breed... .. 27,725,898 


35,667,598 
Showing an increase within thirteen years of about 15 per cent. 
upon the unimproved and nearly §0 per cent. upon the improved 
breed. The statistics of export and import, however, prove that 
this augmentation has not been maintained. 

Export and import.—\n 1861 Russia exported to the rest of 
Europe 1,033,263 poods of wool; in 1870 only 920,619 poods 
(not quite 15,000 tons). On the other hand, having imported in 
1861 only 16,072 poods of raw wool, she imported 93,832 poods 
in 1870. Her export, accordingly, had diminished by 10 per 
cent., and her import risen by more than 400 per cent. Having 
imported in 1861 95,792 poods of dyed and carded (half-wrought) 
wool, she required no less than 255,733 poods in 1870. It 
appears, therefore, that she is incapable of supplying the needs 
of her own manufacture, a circumstance to be in some measure 
accounted for by the development this has recently received. It 
is also to,be considered that the proportion of washed wool ex- 
ported is much greater than formerly, so that the diminution in 
weight does not imply a corresponding diminution in quantity. 
Tested by the standard of value, however, the result is equally 
unfavourable. According to the official returns, the value of the 
raw material exported in 1861 was 16,854,992 roubles (about 

2,500,000), of the exports for 1867 only 9,613,615. Some com- 
pensation is found in the gradual augmentation of the exports 
to Central Asia, as Russian influence extends itself in that direc- 
tion. The export of raw wool thither had risen from 37,100 roubles 








value in 1857 to 400,696 roubles in 1867; and of woollen goods 
from 1,646,773 roubles to 3,280,288 roubles. The total annual 
produce of Russian wool at present is estimated by Von Buscher 
at from three to three and a half million poods, about a third of 
which is exported. 

Causes of the decline—Two are assigned, the disturbance of 
agrarian conditions occasioned by the emancipation of the 
serfs, and principally the fall in price from the competition of 
South American and Australian wool. (The import of Austra- 
lian wool into Great Britain is now three-fifths of the whole.) 
In Germany, it is said, the sheep-farmer has parried the blow 
by abandoning the rearing of the finer kinds of sheep, and look- 
ing rather to the growth of mutton. This resource is not at 
present available in Russia, as the deficiency of transport renders 
the rearing of sheep for the table unprofitable. 

Woollen Manufactures.—According to the returns of the 
Ministry of Finance (published in 1870, but referring to an 
earlier date), the number of factories and operatives, and the 
annual value of the product, were as follows :— 

Spinning Establishments. 


Factories. Operatives. Value ef Production. 
42 3,152 3,025,732 roubles. 
Weaving Establishments 
Factories. Operatives. Value. 
686 18,719 13,164,752 roubles 
Cloth Factories. 
Factories. Operatives. Value. 
699 77,548 35,945,477 roubles. 
Carpet Factories. 
Factories. Operatives. Value. 
12 630 392,500 roubles. 
Felt Factories. 
Factories. Operatives. Value. 


7 295 70,585 roubles. 

The estimates of Timirjasew agree pretty nearly with the 
official returns, allowing for the omission of Poland and 
Finland. The total annual value of production may conse- 
quently be estimated as considerably over 50,000,000 roubles, 
two-thirds of which belong to the department of cloth manu- 
facture. From data derived from returns in connection with 
the firms contributing to the Moscow Exhibition, Herr Matthai 
estimates the present total annual value at nearly 70,000,000, of 
which 41,000,000 would belong to the cloth, and 23,000,000 to 
the weaving establishments. From a comparison with former 
returns, it would appear that the increase in the productiveness 
of the spinning and weaving establishments has been relatively 
much greater than that of the increase in the number of hands, 
which must be ascribed to the improvements effected in machi- 
nery. This is less the case in the cloth factories, owing to the 
comparatively smaller scale on which they are conducted. Few 
or no establishments connected with the woollen manufacture 
are carried on by associations, the capital required being much 
less than in the cotton trade. 

Prospects of the Manufacture—Russia, in the author’s 
opinion, might rival foreign manufacturers, if more attention 
were paid to fineness of spinning and taste in designing pat- 
terns. There is no prospect, however, of her woollen stuffs 
becoming an article of export, except to Asia, but her dyed and 
carded wool, with more energy and attention on the manufac- 
turer's part, compete with the foreigner in most European 
markets. 

The imperfections common to the native cloth manufactories 
arise chiefly from the unsatisfactory manner of sorting the wool, 
which is generally performed by the middlemen who have 
bought it from the sheep-farmers. These persons, having no 
proper knowledge of the business, perform their work very 
badly, but want of capital and distance from the spot where the 
raw material is produced, compel the manufacturer to rely upon 
them, and as he buys on credit he is in their hands. There 
would be room here for the interposition of foreign enterprise. 

The carpet trade has a brilliant future before it, and offers an 
encouraging prospect to foreign capitalists and artisans who 
might feel inclined to transfer their skill and enterprise to 
Russia. The duty on foreign carpets, formerly 44 kopecks per 
pood, was reduced to 30 in 1868. Since then the importation 
has risen from 7,096 to 10,040 poods, but the native manufacture 
has also increased by 42 per cent. of late years, and the present 
duty must be regarded as protective. An interesting, though 
minor branch of this department of industry, is the manufacture 
of carpets in Western Siberia, from the wool of the indige- 
nous long-haired sheep. The dimensions are in general 2} 
arschin by 14 (70 in. by 42), and they are sold at from two to 
seven roubles each, according to quality. Numbers are disposed 
of at the great fair of Nishni-Novgorod. The demand for 
carpets of all sorts has greatly increased of late years among 
the Russian middle classes. 
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SILK. 

Locality of the Silk culture—-The growth of silk, introduced 
by Peter the Great in 1710, is principally carried on in the Trans- 
Caucasian provinces and in Southern Russia. ‘An importation 
from Turkestan is also beginning to take place, which is ex- 
pected to become considerable in process of time. The condi- 
tions of cultivation in Transcaucasia are highly favourable. 
The mulberry tree is found everywhere, frequently growing wild, 
and the task of rearing the worm is highly congenial to the 
temper and faculties of the natives. Unfortunately, they are not 
equally attentive to the winding and general preparation of the 
product, which some years ago was only employed for wrap- 
pings ; recently, however, a considerable improvement has taken 
place, and the article has greatly risen in value. The best silk 
in the southern provinces is raised by the German colonists in 
the governments of Ekaterinoslav and Taurida, especially the 
Mennonite communities. Russian raw silk is known and 
esteemed in Italy and France, and two-thirds even of the Trans- 
Caucasian finds its way abread. The cultivation is capable of 
very considerable development; but, strange to say, is at pre- 
sent neglected by the government, so careful in fostering most 
branches of industry. The institutions formerly established for 
this purpose have gone to decay. The present annual manufac- 
ture is estimated at 55,000 poods, of the annual value of 4,400,000 
roubles. 

It is worthy of note that the silk industry of Russia has not, 
up to the present time, suffered from the prevalent disease. At- 
tempts to introduce Japanese caterpillars, feeding on the oak 
and ailanthus, have been made in the vicinity of Warsaw. 

Silk winding.— According to the official returns, there are 
137 establishments for winding silk, with an annual product of 
694,250 roubles. Both amounts are so disproportionate to the 
actual state of things, that this branch of industry must be prin- 
cipally in the hands of the original rearers of the silkworm. To 
this cause the inferiority of Russian raw silk must be mainly 
attributed, and it presents a promising field for the employment 
of capital, native or foreign. A large silk-winding factory has 
been recently established at Nukha, in Transcaucasia. 

Silk Manufacture.—According to the returns of the Finance 
Department, the number of factories and workmen, and the 
annual value of production, are as follows :— 


Factories. 
180 


Operatives. Value. 
4,967 3,728,153 roubles. 
(Not including the Cau- 

casian provinces.) 

Timirjasew returns :— 

Factories. Operatives. Value. 

81 6,598 4,263,036 roubles. 

From this it appears that, as in almost all branches of Russian 
manufactures, the number of workmen is relatively too great for 
the amount manufactured, and that a great saving of labour 
might be effected by better machinery and a general improve- 
ment in organization. One capital defect, according to Matthai, 
is the imperfect application of the principle of the division of 
labour. Most factories devote themselves to the production of 
a number of articles ; it would be better if each concentrated its 
efforts upon one. As a rule, Russian silk fabrics are both too 
dear and too deficient in finish to compete with foreign manu- 
factures. It was more than suspected that some of the goods 
contributed to the Moscow Exhibition were in reality French. 
It is said that the dyeing is imperfect, and that they will not bear 
exposure to air and sunshine. The general improvement in the 
manufacture is, however, undeniable, and its prospects would be 
excellent with an application of the principles recommended, 
greater encouragement from the government, and, above all 
things, an improvement in the quality of the raw material. 

Exportation.—The only export, of Russian silk fabrics is to 
Asia, and this is much less than the import of Asiatic silks and 
half-silks. Between 1860 and 1865, Russia exported 64,576 
roubles worth to Asia, and received 455,467. 

Importation of Raw Spun-silk.—TVhis amounted in 1870 to 
20,961 poods, an increase of 33 per cent. on the average of 1860- 
65. It is principally Italian. 

Importation of Silk Fabrics. —In 1870, 8,256 poods (131 
tons) were imported : value not stated. Between 1860 and 1866 
the value had declined from 5,580,000 to 2,381,900 roubles. This 
is principally due to the increasing dearness of the raw material, 
occasioned by the silkworm disease. 

Tarif.—By the tariff of 1857, silk stuffs in general paid a duty 
equivalent to 15s. 6d. per English lb. It was proposed by M. 
Kolesoff to admit stuffs with warp or woof of raw silk at 1os. 6¢., 
and half-silk stuffs with warp or woof of cotton, flax, &c., at 
45. $a. We believe that these modifications have not as yet been 
adopted. 





HORSEHAIR AND BRISTLES. 


Raw Material—Russian horses are distinguished by the 
length of their manes and tails, and their hair is highly esteemed 
for manufacturing purposes, The export of unwrought horse- 
hair was in 1868 

Poods’ weight. Roubles’ value. 
21,325. 618,425. 
The exportation of swine’s bristles in the same year was 
Poods’ weight. Roubles’ value. 
go, 506, 3,131,506. 

The total value of the exports was accordingly 3,749,331 roubles. 
In addition to this there is a considerable demand for home con- 
sumption, the extent of which cannot be accurately determined. 
It may be safely estimated, however, that the entire annual value 
of production does not fall short of 5,000,000 roubles. Nume- 
rous establishments are engaged in the sorting, cleaning, and 
packing of the bristles. The official returns give these at 34, with 
1012 workmen, but this estimate is evidently far below the truth. 
In 1870 a slight decline took place in the exportation of swine’s 
bristles, but only to the extent of about 4,000 poods. According 
to Matthai, a considerable decrease would be rather a matter for 
congratulation, as symptomatic of an improvement in the breed 
of swine. The coarse bristles required for commercial purposes 
are only yielded by the least cultivated breeds, and any general 
improvement in the quality of the hog would be effected at the 
expense of his bristles. It is apprehended, however, that the 
recent decline is attributable to another reason, a diminution 
in the amount of the live stock. Since the emancipation, 
many peasants have discontinued the keeping of swine, inas- 
much as they are now liable for damage done by these animals. 
Epidemics have also probably produced some effect. At the 
same time the enormous rise in the price of pork, amounting to 
more than 100 per cent. affords a great inducement for the 
employment of capital in rearing swine, but the breed thus 
encouraged will not be that capable of affording bristles for 
commercial purposes. 

Manufacture of Brushes and Pencils.—There are no accurate 
statistics of this branch of manufacture, but it appears to be car- 
ried on upon a small scale, and to be chiefly in the hands of 
small capitalists. Great difficulty is experienced in procuring 
labour, the Russian workman being seldom capable of the ex- 
treme nicety required by the process of brush-making. Labour of 
the kind demanded must be highly paid, and the product is con- 
sequently too dear for general use. Steam power has not been 
yet applied, as it might be. With the excellence and cheapness 
of her raw material, Russia should be able to export manufac- 
tured articles of this nature. Her inability to do so is principally 
to be ascribed to the high duty on imports (33 kopecks per 
Russian pound on the better, and 2 rb. 20 kp. per pood on 
ordinary descriptions). This high protective rate, by securing 
the native manufacturer against competition in the home market, 
withdraws the incentive to introduce his goods to customers 
abroad. 


MINOR TEXTILE MANUFACTURES. 


(a.) Hosiery, &c. Knitted Articles—<According to the official 
returns there are twenty-four factories of this description in 
Russia, employing 290 workmen, with an annual product of 
189,452 roubles value. A comparison, however, of these returns 
with those supplied by contributors to the Moscow Exhibition, 
shows that this estimate is much too low, and that the annual 
value of the manufacture must be nearly 500,000 roubles. At 
the same time it is by no means in a flourishing condition, its 
extent being very small for a country like Russia, and its quality 
very inferior, except as regards the productions of three firms. 
The cause is said to be the insufficiency of the import duty (35 
to 50 kopecks per Russian pound), to exclude the foreign goods 
of the finer descriptions. ‘The native manufacturer accordingly 
restricts his attention to the coarser articles; the better class 
being almost exclusively imported from England and Saxony. 
With more energy and skill Russia might successfully compete 
with the foreigner in the domestic market, and this branch of 
industry offers an inviting field for the enterprise of immigrant 
foreign capitalists. It would be necessary to import skilled 
workmen as well, of whom there is a great deficiency in Russia. 
The wear of knitted goods (under jackets, stockings, com- 
forters, &c.), is on the increase, and large orders for the Russian 
army are expected. One subordinate branch of this manufac- 
ture is the preparation of lamp-wicks, chiefly in the hands of a 
single house at St. Petersburg, which makes 20,000 dozen 
annually. 

(6.) Ribbons.—According to Timirjasew this department of 
industry employs twenty factories with 467 workmen and an 
annual product of 251,844 roubles value. The number has since 
considerably increased, and the manufacture is prosperous with 
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the exception of the silk branch, which is at a disadvantage 
from the tardiness of the manufacturers in accommodating 
themselves to changes of fashion. 

(c.). Lace and gold thread for trimming, &c.—Timirjasew’s sta- 
tistical atlas gives nine galloon and twenty-eight gold thread fac- 
tories, with about 1,000 workmen and _ 1,000,000 roubles of 
annual value. That this estimate, as regards the manufacture 
of gold thread, is below the truth appears from the fact that the 
firms contributing to the Moscow Exhibition alone represent an 
annual produce of 1,320,000 roubles. This branch of industry, 
however, is not one susceptible of much further development, 
the main demand being on account of two stationary classes of 
society, the army and the clergy. The galloon manufacture 
admits of extension, part of the demand being supplied from 
abroad, notwithstanding the high import duty of 35 to 50 kopeks 
per Russian pound. 

(d.) Buttons may be considered here, though not strictly 
belonging to the department of textile manufactures. The offi- 
cial returns give fourteen factories with 397 workmen and 
191,401 roubles annual value, which latter item is considerably 
too low. Some buttons are made plain, others covered with 
some textile wrapping. This department of industry also in- 
cludes the fabrication of metal crosses for devotional purposes. 

(e.) E-mbroidery.—Like all oriental and semi-oriental people, 
the Russians display remarkable taste in embroideries, for which 
there is considerable demand, especially for ecclesiastical vest- 
ments and the odras or coverings for the representations of the 
Holy Sepulchre used in the Easter services of the Russian 
church. Another incident of some interest connected with the 
manufacture is an immigration of Persian artisans, who have 
rendered table-cloths, ladies’ jackets, &c., embroidered in their 
national style, popular articles among the wealthier classes. 
Machinery might perhaps be employed for the production of 
this class of manufacture, which is at present executed solely by 
hand. 

(f-) Tailoring and Millinery.—These departments of trade 
flourish greatly in Russia, being entirely in the hands of the 
natives, or of resident immigrants. Ready-made clothes are 
not imported, the duty (twenty-five per cent.) acting as a pro- 
hibition. Ladies’ toilettes are as costly in Russia as else- 
where. 

(g.) Under-Clothing, Cravats, &c.—There are no special 
details respecting this branch of industry ; but although still 
largely prosecuted, it is understood to have suffered much from 
foreign competition —especially from dishonest auctions of goods 
offered at “ alarming sacrifices.” 

(h.) Hats, Caps, &c.—Notwithstanding the high duty of 
ninety kopecks on each, foreign hats are largely imported into 
Russia, and the native manufacturers have to import the raw 
material for their silk and velvet hats. Felt hats and cloth 
caps for the peasantry, however, are chiefly made in the coun- 
try. Straw hats are frequently imported, notwithstanding the 
duty of three roubles thirty kopecks per Russian pound. 
Russian hats are generally inferior in quality, and there is an 
excellent opening for foreign enterprise in all branches of the 
trade. The present annual value is estimated by Matthai at 
about 1,000,000 roubles. 

(7.) Umbrellas—This manufacture is making progress in 
Russia, and is considered to offer a promising field for the 
employment of foreign capital in the country. Imported silk 
umbrellas pay 14 roubles each. 

(j7.) Feathers.—In 1868, 6,550 poods were exported, of the 
value of 131,000 roubles. The home consumption must be very 
considerable. 

(4.) Matting.—Millions of mats are made annually in Russia, 
mostly of lime-tree bark. They are very generally used instead 
of sacking, and serve for packages of all descriptions. The 
manufacture is carried on at home, and there are no statistical 
returns except of the exports, which amounted in 1868 to 
1,590,793 pieces of matting, of 238,619 roubles value. 


CONCERNING SO-CALLED FIRE-PROOF 
BUILDINGS. 


this or any other language it would be difficult to 
find one more completely separated from the 
whole region of doubt or misapprehension than 
the term Fire-proof ; and at the same time there 
is probably none more often misapplied or 








falsely used. 
This misapplication or false use of words is one of the crying 
evils of our time, and if not suppressed, must sooner or later 
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strike a fearful blow at the commercial interests of the country ; 
for it is impossible to conceive any great interests permanently 
advanced by statements which are not literally and substan- 
tially correct, and incapable of being misinterpreted even by 
ignorant persons. 

There seems to have crept in among us in the present day a 
loose or incorrect habit of thought, leading to expressions which, 
in their simplest and only real sense, are incompatible with the 
strictest truth ; or, as our enemies would put it in the converse, 
there seems to be an absence of the spirit of truth, leading to 
expressions incompatible with correct habits of thought. 

We allow in matters of commerce an extent of exaggeration 
amounting, in numerous instances, to positive falsehood. Thus, 
for instance, advertising sheets abound in notices of such articles 
as frictionless blocks, sunlight-burners, and a thousand other 
kinds of manifest absurdities, it being of course known to every 
one who knows anything, that a block cannot be without some 
friction, and that a sunlight-burner means a gaslight-burner. 
These are very trifling instances, but they may be multiplied to 
any extent. 

Again, it is impossible to look down a long column of adver- 
tisements of the same general class of articles sold by several 
different persons without finding a series of statements to the 
effect that each is the very best of its kind ; and sometimes not 
only this, but an addendum that all the others are impositions. 
These marvellous instances of latitude of expression seem by 
general consent to be admitted as what in fact they often but 
not always are—the outpourings of genuine enthusiasm and 
fixed belief on the part of their authors ; but, whether they can 
be so designated or not, there is always the great old universal 
law of caveat emptor, which tends to check the over-confiding, 
and so to keep things right. 

Making, however, full allowance for the requirements of com- 
merce and the desire of interested or enthusiastic persons to 
proclaim the supposed excellence of what they have to sell, it 
must still be a matter of surprise and regret to all who think 
about it, that such laxity and latitude of expression should have 
been allowed to creep into our language, to take root there, and 
by degrees to grow and flourish, until, like some fertile noxious 
weed, they seem to spread on every side, choking alike the out- 
growth and the natural development of our simple tongue, and 
even sucking the life-blood from our simple thoughts and simple 
words. 

It is not too much to say, that, if one wants now to hear 
things called by their simple truthful names, one must go to the 
very best houses of commerce ; and even then, such is the 
poison of the noxious weed, it is not always certain that there 
will be no exaggeration amounting either to positive deceit, or 
at least to expressions calculated to deceive. 

In the present article, however, it is not intended to do more 
than point out the excessive laxity of expression which has led 
to the common use of the term Fire-proof, as applied to a com- 
bination of substances, many of which are not proof against 
heat, and none of which are proof against fire. Indeed, to find 
any substance, or combination of substances, really proof 
against fire, in the true and simple sense of the words, is 
almost impossible. Certain it is that asbestos, the substance 
which most nearly of all approaches this quality, and which 
takes its name accordingly, wastes away very considerably 
under the constant application of heat. 

There is much force in the saying of a well-known French 
author, ** Allumez une fournaise autour des pyramides d’Egypte 
et vous en ferez de la chaux ;” and, if it be true that a strong fire 
could turn the pyramids of Egypt into lime, how should those 
persons blush who talk so glibly of what they are pleased in the 
present day to term euphemistically Fire-proof Buildings. 

It may possibly suggest some curious reflections to find a 
practical man commencing an article in a Practical Magazine 
on a subject of this kind with a quasi-dissertation on the proper 
use of words; but it is hoped the reader will believe that this is 
done, not for the purpose of dipping into philology, or in any 
way departing from the text of the discourse, but simply as a 
necessary means of reaching the practical end in view by the 
safest and most straightforward course which presents itself— 
in this case the exposure, and, if possible, the demolition of a 
corrupt term which has for years proved a stumbling-block in 
the way of true economy of construction, and was never more 
full of danger than at the present hour. In short, the term Fire- 
proof, as now employed, does not mean what the words which 
form it express ; and even those who make it their trade or 
business to use the term, when called on to explain their meaning 
seriously, are obliged to confess that they use it only as a meta- 
phor or figure of speech; and practically that is about the only 
sense in which it can be used without departing from the truth. 

To construct a building in such a way that it will resist the 
effects of heat and flame for any considerable time—for that is 
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all that can be done—there are required care and forethought in 
the choice of the position, a sound knowledge of the several 
materials to be used, and a skilful design to bring these mate- 
rials into combination in such a way as to meet the proposed 
requirements of the structure when completed, and at the same 
time to avoid the consequences of extreme and sudden changes 
of temperature, for it should be known that some of the greatest 
destruction ever seen after a conflagration has been caused, not 
by the primary, but by the secondary effects of fire, that is to 
say, not by the expansion produced by heat, but by sudden con- 
traction after the expansion. 

The necessary limits of a magazine prevent a full discussion 
of all the numerous details involved in the choice of a position, 
including the consideration not only of the site proper but also 
of the kindred subjects of foundation, area, configuration, and 
many others. We shall therefore pass on to the subject of 
choice of materials, in which there is much food for reflection 
in connection with the safety of buildings when exposed to 
sudden changes of temperature. 

In walls, bricks of any kind, but more particularly fire-bricks, 
if properly laid in sound mortar or cement, will resist the effects 
of heat for a very considerable time ; stone, if laid as well in the 
middle as on the inner and outer surfaces, lasts a long time, 
unless it fails in the unsupported parts over the openings, which 
it always does when the lintels and the tops of the windows are 
made of the same material. Openings for doors and windows 
in a stone wall, to be safe, should be mounted on the top with 
brick arches, which would carry the load without any difficulty 
long after stone in such a situation would have become calcined, 
and probably allowed the whole of the superstructure to fall down. 

For stairs stone is a very dangerous material, unless it is em- 
bedded on some substance which can carry it when it gets hot. 
Stone stairs are usually made by tailing in the ends of a number 
of blocks of stone a few inches into a wall, leaving some two or 
three feet protruding, and hanging unsupported in mid-air. 
After such stairs have been completed, they present an im- 
posing appearance of solidity and strength, and so deceive the 
eye ; but where is the man who would willingly trust his life to 
one such step if fixed alone at a height of thirty or forty feet 
above the ground? Even at the ordinary temperature of the 
atmosphere the block would then be somewhat fragile, but there 
can be no doubt that any sudden rise of temperature, such, for 
instance, as might be produced by pouring a kettle of boiling 
water on it, would suffice to bring it to the ground. In this case 
the exposed part would expand with the heat, the supported 
part, being protected, would not expand, and a fracture would 
occur between the two, generally close to the wall. 

Such are some of the principal dangers of the use of stone, 
but of all building materials there is none which require more 
extreme care and delicate treatment than iron. 

Let the reader imagine a straight iron rod supported only at 
its ends, and capable, at the ordinary temperature of the atmo- 
sphere, of carrying a heavy weight in the middle. Let a strong 
fire be lighted under it, and what will be the result? In a few 
moments the rod will lose its straightness, first stagging in 
the middle, then dropping altogether, next fusing, and finally 
running away like so much melted butter; and yet this is a 
material which many persons persist in calling fire-proof, and in 
putting to carry loaded floors in buildings which they desig- 
nate by the same improper epithet. 

There is no exaggeration whatever in the picture here pre- 
sented, as any one can prove for himself with the assistance of 
a blow-pipe on a common fire of wood or coal; in fact, that is 
the way in which the experiment is ordinarily shown for pur- 
poses of instruction. 

Who is there who does not know that a foundry and a black- 
smith’s shop are absolutely dependent on the fusing or soften- 
ing of iron by means of heat, and that no column, girder, rivet, 
or any other piece of this metal, however large or small, can be 
fitted for the place assigned to it in a building without having 
been previously subjected to the effects of heat? And yet, when 
it has been fitted into its place, some magic change is asserted 
to have suddenly come over it, which renders it no longer sub- 
ject to the influences without which it could not previously have 
been made suitable for the work. 

And now it may be asked whether it is proposed that these 
dangerous materials, stone and iron, should never again be 
allowed in buildings, but the answer is distinctly in the nega- 
tive. Nothing of the kind is proposed, or even ever so remotely 
suggested. The requirements of the time in which we live 
involve a necessity for the use of these materials ; these require- 
ments must be met, and no one with any pretence to being 
called practical can venture to ignore them. 

What is proposed is simply this: that those charged with the 
construction of buildings should thoroughly explain the facts of 
the case to their employers in words incapable of being mis- 











understood. It would be no particular humiliation to an archi- 
tect or builder to have to inform his client that he has been 
obliged for economy, for convenience, or for whatever other 
satisfactory reason he may wish to assign, to use stone and iron 
in the construction of the building; that these materials look 
well, and afford many advantages for the transaction of busi- 
ness; that they may probably last a long time, and in the end 
prove very economical; but that there are inseparable from 
their use two dangers which should be ever present to the 
occupier’s mind, and which should be guarded against in every 
possible way, the one frequent in occurrence but generally 
moderate in extent, the other happily rare in occurrence, but, 
when it does occur, in the last degree serious and sometimes 
altogether overwhelming. 

The first is the danger of a shock, the second, that of sudden 
change of temperature ; and, if these points can only be impressed 
on those who build, and those who occupy buildings, this article 
will have done its work. 

Nothing is needed but for those who have the knowledge to 
tell the simple incontrovertible truth to those who cannot know 
it without being told, neither deceiving themselves nor using 
language of a dubious kind, or of any kind which can be twisted 
into a meaning likely to deceive others. If this be done, the 
danger will be thoroughly recognized and understood, and it is 
hardly too much to say, that practically when a danger is once 
really known, it is already half guarded against. 

Suppose a ship to be sent to sea, the builder and owner both 
assuring the crew that she was properly found and able to stand 
any storm, but omitting to mention that she was fitted below 
water with a valve or sea-cock, which, however useful for many 
purposes, would require attention in heavy weather to prevent it 
opening. A storm arises; but before it has attained half its 
height, the vessel founders and many lives and much property 
are lost. Who is responsible for such a loss? The builder 
and owner may say that they have told the truth, as the vessel 
was properly found ; but the crew may naturally retort that they 
demur even to this, as they did not get an opportunity of testing 
it; that they had been told but half the truth, and that if they 
had only known the whole, they could have effectually guarded 
against the danger, and would certainly have had no fears or 
anxiety whatever on the subject. 

It is earnestly to be hoped that the time is approaching when 
the constructors and owners of buildings destined to carry large 
quantities of heavy goods will recognize their responsibility to 
warn the occupiers, and those who labour under them, of all 
dangers which are inseparable from the use of such materials 
and form of construction as are adopted, and not attempt after a 
disaster to screen themselves under the plea, which may some- 
times be used, but never with real fairness, that the building did 
not yield to the effects of fire. Even where walls are made of 
sound well-burned bricks laid in best cement, what is their use, 
if some material inside, on the application of heat, fractures them 
or removes them altogether at the very moment when they are 
most required to stand firm? They are only as the findings of 
the supposed ship, which may or may not be very good in them- 
selves, but get no opportunity of being fairly tested. 

It must be strongly asserted, that, before a building can be 
Fire-proof, it should be heat-proof, and that no building with 
any exposed metal forming an essential part of its construction 
can be so designated truthfully. 

Wherever iron is used, it should be protected either by good 
brick-work, sound plastering, or, if nothing better can be 
found for the purpose, solid wood-work round it. Wood-work, 
if really sound and solid, will resist for almost any length of 
time every possible effect of heat short of actual flame; even 
when flame has reached it, it is by no means destroyed at once, 
but on the contrary is sometimes found to last for hours; and 
wood protected on its under side by proper plastering which will 
not fall down or crack on the application of heat, seems to be a 
most powerful resister of flame. It is probably to the scamping 
now so common that we owe the diminishing use of timber as a 
material for the construction of buildings destined to carry heavy 
loads. Let this scamping only cease, let everything be as it 
represents itself to be,and either wood or some other heat-proof 
substance will be found to occupy a much more prominent part 
in the construction of our buildings than it does or ought to do 
at present. 

In this country ceilings are made to look solid enough, and, if 
they were only what they represent themselves to be, they would 
in most cases be almost impervious to the effects of either heat 
or flame; but let them be pierced through, and they are found 
to be a sham, being a mere skin of plaster adhering to some 
thin strips of wood which may be termed indifferently laths or 
firewood according to the taste of the observer. These strips 
are tacked on to the lower parts of the joists, and the spaces 
between them and the flooring boards over the joists are simply 
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so many flues, commonly containing only very foul and noxious 
air, but capable at any moment of being converted into most 
dangerous hidden passages for smoke and flame. Air passages 
are also found in the lath-and-plaster partitions between rooms, 
behind the skirting boards of rooms, and under the steps and 
behind the skirting boards of stairs. All this is wrong in every 
way; it may be called by any name people choose, as such 
appears to be the custom of our time; but it is at best a gross 
deception, and the sooner it ceases to exist the better. 

All sound building is more or less good building for resisting 
the effects of heat, as a neighbouring country shows us by 
examples worthy of being studied by those interested in the sub- 
ject ; and all scamping is dangerous, as unhappily our own 
country and many others are constantly showing us by examples 
equally striking, and still more worthy of our serious study. 

It is earnestly to be desired that, as far as our buildings are 
concerned, there may be no more shams in either things or words. 
Poisons no doubt are useful, but we do not cominonly label them 
as food, and put them into the hands of persons who cannot 
possibly know their qualities. Whether it is a less offence to 
hand over a building to a person necessarily ignorant of the 
quality of materials and the art of construction, and not only to 
withhold all information concerning the acknowledged dangers, 
but even to go further and lull him into a false sense of security 
by informing him, without any reference to the all-important 
question of the stock which it is to contain, that the structure is 
safe from the effects of heat, it must be left to the reader to judge. 

To conclude as we began, it is once more asserted that the 
ordinary use of the expression Fireproof without qualification is 
wrong in the extreme, and should be discouraged by all alike, 
whether interested only in the true meaning of our words, in 
the dictates of common sense and prudence, in thetrue economy 
of the commercial interests of our country, or in all these points 
combined. Men may use the term heedlessly or lightly, and 
perhaps when so using it they may do but little injury; but this 
is all that can be said, for when they come to use it seriously, 
they cannot deny that, as far as concerns the true meaning of 
the words composing it, they help to deceive or to mislead those 
unacquainted with the subject, encouraging in their minds a 
sense of security which has no real foundation, by attributing 
the quality of being proof against the effects of fire to buildings 
which are not certain to be able to resist even the effects of 
heat without the direct contact of fire. 

This is plain speaking ; but it is necessary for some one to 
speak plainly, when thousands of lives and millions of money 
are in constant unnecessary peril through the careless, erro- 
neous, deceitful, or false application of such a term as Fire- 
proof. EYRE M. SHAW. 


THE PRACTICAL NOTE-BOOK OF TECHNICAL 
INFORMATION USEFUL TO STUDENTS 
AND WORKMEN. 

NDER this head it is proposed to give a series of 
“ notes,” forming as a whole what may be called 
a cyclopedia of “things worth knowing” by 
students engaged in acquiring a knowledge of the 
principles, and by workmen busied in carrying out 
the practice of the technical branches of en- 




















brief, or comparatively brief, paragraphs; not that of regular 
articles or essays. Their length will depend upon the subject which 
they take up, it being determined to finish each subject within the 
compass of one “nate.” Many of the subjects of which each 
“note” is a part are, however, so comprehensive that they cannot 
possibly be done justice to within this limit, but being, as all the 
notes will be, numbered, reference can easily be made to the 
special and preceding “note” bearing upon any one then in 
course of description and illustration. A regular order of sub- 
jects will not be attempted, but it will suffice to show the com- 
prehensive nature of this department of our journal as a whole, to 
point out briefly the various classes with which we propose to 
deal. These are, first, the materials used in mechanical construc- 
tion, their properties, peculiarities, strength, adaptation to varied 
branches of industrial operation, and their - preservation and 
economic uses ; second, drawing and design, being problems 
applicable to and useful in the various operations of the engineer, 
mechanic and builder ; third, rules and tables useful in the work- 
shop; fourth, general mechanics; fifth, prime movers; and sixth, 
building construction. To the accomplished and experienced 
engineer, architect, and mechanic, many, if not the majority, 
of our illustrations and “notes ” might appear trite and common- 
place ; but just because they are themselves experienced, we 
believe that they will not so think them, remembering as they 
will the position of those who, being but beginners, have yet to 
learn the rudiments, or alphabet of their profession or calling, 
without which they will never attain the position which they so 
happily occupy. While therefore our “ notes,” as a rule, are not 
designed for this fortunate class, who have already made their 
mark upon their times, still we trust that now and then a 
“note” may be given which even they may find useful or at 
least suggestive in their practice ; and having access to sources 
of information of a wide and varied character, both in this 
country, on the continent, and in the colonies, we hope to be 
able to make this department of our “notes” attractive and 
useful to the experienced man. Further, our “ notes,” although 
designed specially for students and beginners, may be useful in 
some degree as “refreshers” to the memory of those who are 
engaged in their daily occupations. Without further comment, 
and leaving our “notes” hereafter to speak for themselves, we 
proceed to place them before our readers. 


(1.) The Geometrical Solids and their Application 
to Working Drawings in the Constructive Arts.— 
a. The Cylinder —In many of the operations which the me- 
chanic is called upon to perform, the geometrical “solids” 
play an important part. The principles upon which they 
are formed, by which their surfaces are developed, their 
bodies cut, giving various “ sections,” and their intersections 
with one another, give rise to a wide variety of problems, all of 
them useful to the mechanic, the carpenter and builder, in 
enabling them to construct various details of their daily work. 
| We propose to give an occasional ‘‘note” containing some 
| useful problems connected with the cylinder, the sphere, the cone, 
| and the pyramid, these being the chief solids bearing upon various 

mechanical operations. We shall begin with the cylinder, 

which may be briefly defined as a circular or round solid, of 
uniform thickness, having parallel sides, and terminated at 
its ends by circles, the planes of which are exactly parallel to 

each other. When the surface of a cylinder is “ developed,” a 

rectangular surface is formed, as fg # 2, Fig. 1, the height of which, 
| g h, is equal to the length of the cylinder, which in our example, 








gineering, mechanics, and the constructive arts in building. These 
“ notes,” as their name indicates, will take generally the form of 
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to save space, is equal to the diameter of the cylinder; and the 
length, fg or / #, equal to the length of the circumference of the 
circle, asdejc. The “development” of the surfaces of cylinders, 
or parts of cylinders, either “ right cylinders,” as that in Fig. 1 is 
called, in which the sides and ends are both parallel to each 
other, or cylinders, the ends of which are oblique, and the sec- 





tions obtained by the cutting of their surfaces by lines in 
various positions, are useful in a variety of operations connected 
with the building arts, as work connected with arches, groins, 
ceilings, staircases, &c., &c., and with the formation of many 
parts of mechanism—stop-cocks and boiler plates, tubes, &c., 
&c. The development of the surface of a right cylinder, as in 
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Fig. 1, will show the principle upon which all problems of this 
kind are based. Let it be required to have the surface of a 
semi-cylinder, as 0’e c, developed, the height 4 gor fd being equal 
to the radiusac. Through a draw the diameter 4 c,and extend it 
indefinitely, as to d, from e draw, parallel to ¢ d, a line, ef, and 
from @ a line at right angles, cutting e fing. Divide the semi- 
circumference, 8 ¢, into any number of equal parts, as 16 in 
the example. From @ on éd set off these parts till the 16th 
point is reached at d; from it draw, parallel to 4 g, df, then fd 
6 g is the development or “stretch out,” as it is often technically 
termed, of the semi-cylinder é e c, and if cut out, will be found 
exactly to cover the surface of the half cylinder. This will 
generally explain how the “ coverings” of solid surfaces are ob- 
tained, but the principles will be exemplified in other “ notes,” 
as applied to finding the developments of circular arches, 
and the soffits of windows, &c., &c. If the full cylinder, as 
bec 7, were to be covered, the length of the “ stretch out” would 
be twice that of fg. In the diagram, fz or g “4 is the breadth 
of the “stretch out,” if the depth of the cylinder was equal to c 4. 
The ordinates, as 1—4, 2—5, 3—6, are drawn at right angles to 
6 d,and give the breadth, as may be supposed, of a series of 
boards, by which the covering of 4 e c might be made up. 
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we should have given the full half arch) of a semi-cylindric arch, 
the base line of which is equal to @ 4, the sides of which are 
bounded by the lines fd e g, and the vertical walls of the arch 
being d¢ fg, and it is required to find the development of the 
soffits or under sides of the quarter arch. From @ draw a ¢, and 
divide 4 ¢ into any number of equal parts ; from these, parallel 
to a c, draw lines cutting d e in the points as shown, as 9g 4, 
8 7,7 7,64, &c., &c. Then from these points draw lines parallel 
toab,as e0,hpf,ig,jr,ks,andsoon. Then from the point 
gy, on the line y 0, set off the same number of equal points as 
the quadrant 6 c is divided into, and from these points, as 1, 2, 3, 
4, &c., draw at right angles to a y, the lines, as 0 7,9 fa,8q JU, 
&c. These intersecting the lines drawn from / 7 7 4, &c., on the 
line c, d, will give a series of points, as J, g, 7, 5, ¢, &c., through 
which the curve is drawn by hand, as shown. To get the upper 
side of the curve, produce the lines as 9 / to a’, &c., and, with 
the distance, df, set off from oa to z, Ato a’, g to b', r toc, &c., 
and through the points draw the curve as shown. The shaded 
part, oz fdo, is the form of the “stretch out,” which will cover 
the inner curved surface or soffit of the quadrantal arch, fg e d, 
the radius of which is a 4. If the arch, semi-circular, was com- 


pleted as at f/’ k'd, the development of its under side would be 
obtained by drawing lines from the point in 4’ e, produced by 
drawing the lines from the points, in ¢ 0’, cutting lines thrown 
from points on m!' 7’, set off as from y to a, but extended till the 
Some 


twentieth point from 7’, on the line #’ 7’ was obtained. 
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The use of “ordinates” in finding the coverings of solids, or 
the development of surfaces, is further exemplified in Fig. 2, 
| where the part of the cylinder—as in the example a quarter, 

a 6 c—is cut by a line, as de, oblique to the sides of the cylinder. 

Let deg fbe the half (had space been more at our command 































































part of the curve of the completed arch is shown at the dotted 
lines. The pupil should produce the whole figure for himself. 

The sections of a cylinder formed by lines cutting the 

| cylinder are also of great use in constructive purposes. All 
sections of a cylinder made by a line or lines paralle! to the 
base, as a 6, Fig. 3, are circles ; but sections produced by 
a line or lines oblique to the base of the cylinder, as 6 c, 
are ellipses. The method of finding the exact form of the 
ellipse produced by any oblique cutting lines is of great use to 
the mechanic, Thus, in Fig. 3,@ 6c d may be a cylindrical pipe 
or tube, or cylindrical bar, the sectional base of which is fe g, 
penetrating a sloping roof, or plate, # z,; it is desired to find the 
ellipse formed by the cutting line % z, or the form or shape of the 
hole to be cut in the plate % 2, to allow of the tube or rod, a é 
c d, to be passed through, without cutting out more of the plate 
surface than is necessary. From e draw fg at right angles to fa 
or g 6. Divide the semi-circumference, a /7 g, into any number 
of equal parts, as twenty in the diagram (the greater the number 
of parts, the more easy will be the drawing of the curve of the 
ellipse by hand); and from these points, parallel to fc or g 0, 
draw lines cutting the line #zin the points £/m,20, &c. From 
these points, at right angles to h 7, draw lines, as kp~,lr,m s, 
nt, &c. Then from ¢ measure to 7, and set off this distance from 
& to ~ on the line £7, next measure from z# to point 9, and set 
this off from the points 7and z to y and 4 From v measure to 
v 8, and with wv 8 set off from a and x to sand ¢, and soon; a 
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series of points will thus be obtained, through which the curve of 
half of the ellipse will be drawn by hand. The other half of the 
ellipse is obtained by producing the lines as / £ in the other side 
of / 7, as to x, and setting off on these lines the distances, as / 7, 
ms, &c. The application of these elementary problems con- 
nected with the cylinder now given to various important depart- 
ments of mechanical construction, will occupy our attention in 
future “ notes.” 


(2.) Isometrical Drawing and Projection Simpli- 
fied.—This species of projection is peculiarly adapted to the de- 
lineation of architectural and mechanical subjects, especially of 
plans for the former and details for the latter department ; and from 
the precise “ model-like” nature of the drawings founded upon it, 
many desire to be acquainted with the methods to be pursued in 
acquiring a knowledge of its practice. This knowledge, how- 
ever, to many who look into several of the works teaching the 
system, seems to be so difficult of attainment, that they are 
repelled in place of being attracted towards the art. This 
mainly arises from the very abstruse way in which its first prin- 
ciples are too often explained, and the too often elaborate and 
obscure way in which the application of these principles to prac- 
tice is illustrated. Isometrical Arojection is no doubt somewhat 
difficult to be understood, but we believe it an attainable thing to 
give the reader, till now, as we suppose, totally unacquainted with 
it, within the scope of a very few sentences, a fair knowledge 
of isometrical drawing. Perspective, as odrinarily practised, 
shows a number of converging lines, none or few of which are 
capable of being measured by a scale of equal parts; isome- 
trical drawings, on the contrary, are such as present facilities 
for being so measured by any common scale. Keeping away 
from the principles of isometrical projection—which, however, 
we may at some time explain—we only so far allude to them by 
stating that the lines of isometrical projection are founded upon 
those of the cubea 4c, which, as our readers know, and as illustrated 
in Fig. 4, is a solid, all the sides of which are equal, and all the 
angles equal; the parts of the object represented being supposed 
to be drawn as if viewed from an infinite distance. All the com- 
plication of lines arising from the points of view, vanishing 
points, &c., of ordinary perspective are thus got rid of, and a 
so-called perspective drawing obtained with wonderful facility, 
which we hope to prove to the satisfaction of the reader in a 
few sentences, and by a few simple diagrams. It is scarcely 
necessary to say that we presume the reader to be acquainted 








with at least the simple elements of mechanical drawing or 
orthographic projection of plans, elevations, and sections, and 
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thus to be able to use the drawing-board, “ T-square,” “ set- 








square,” and the simpler forms of instruments. We may, by the 
way, here note in passing, that we purpose giving a few remarks 
and illustrations on Orthographic Projection in “notes” in a 
future number. To form a cube, as in Fig. 4, describe any circle 
with any convenient radius, as a@ 6 in Fig. 5, draw the perpen- 
dicular 6c through the centre c, and from 4 divide the circle into 
five equal parts, finishing again at 4; join the points as 0 d, de, 
&c., a hexagon will thus be formed; join the points c.g and @ 
with the centre a, a cube will thus be formed. Next, from a, at 
right angles to 4c, draw a line, a 4, of any convenient length; 
and from @ with a “chord of 60°” (taken from a scale of chords) 
as radius. describe the arc z 7, and from 2, where it cuts a /, set 
otf the distance of 30° from the same scale of chords to 7, from 
a through 7drawaj. Froma f, at right angles to a 4, draw to 
k, cutting ajin & Thus the angle / a & is one of 30°, and that 
of 4a is one of 60°. Transfer these distances ah, hk toa 
piece of thin board, and draw the line a 4, cut this from 4 a & 
out, and keeping the edges perfectly true and square, a “ruler” 
so-called will be obtained. As this will be used in other problems 
besides those now to be given, we shall for the present and future 
purposes designate it the “ isometrical set-square” (see Fig. 6.) 
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It would be easy for us as teachers to say of fig. 4, “the method 
of drawing fig. 4, by means of the ‘isometrical set-square’ will 
be obvious by an inspection of these figures,” but it might not 
be so easy to the reader being taught to understand its applica- 
tions, nor might the method nor the application be so very 
obvious after all; we shall, therefore, briefly but clearly, as we 
hope, explain the matter ; stating here that in our “ Note Book” 
we do not now nor shall we in future proceed upon the assump- 
tion that our readers know anything in connection with the sub- 


jects it takes up; presuming—and the presumption is a very 


useful one for teaching purposes—that our readers come to the 
subjects ignorant of all connected with them, and desirous to be 
taught. This lies, we take it, at the root of all successful teach- 
ing, as the neglect of it at that of all smattering or cramming, 
which is soon forgotten, if indeed ever acquired beyond this useless 
but deceptive stage. To proceed, after this, we hope, not useless 
or unsuggestive digression. Assume any point a at the end ofa 
line a 6, which we suppose to be the length of the side of the cube 
required to be drawn perpendicular to the long or under side of 
the “drawing-board,” place the “T-square” so that its upper 
edge coincides with the line, say c d; place the “ isometrical set- 
square,” Fig. 6, so that a convenient part of its edge, a c (Fig. 6), 


ee 








coincides with the point a, fig.7; draw along the edge a c¢ a line 
as a e, making a ¢ equal to a 4, slide the “ T-square” down the 
drawing-board till the “ isometrical set-square” is in the position 
as at A; and along the edge draw the line 4 4, making, as 
before, 4 equal to a 6; and from ¢ draw, parallel to a 4, a line 
eA cutting dhin hk. Next, slide the “ T-square” up the board 
and reverse the position of the “isometrical set-square” to that 
shown at A, as at B, and from a draw along its edge a line af, 
making a /equal to a 4, and from / draw the line / 7 parallel 












































to a d, cutting 4 7 in 7, 6 7 being drawn parallel to a /; next slide 
the “T-square” up the board, and put the “isometrical set- 
square” in the position shown at C, and along its edge draw the 
line fg, making fg equal to a 6, reverse the position of the “set- 
square” till it assumes that at D, and draw a line joining g e, the 


Fig. 8. 





drawing of the cube, all the sides of which are in the direction 
of isometrical lines, will then be completed, and in a period of 
time in the case of a moderately expert “ mechanical draughts- 
man,” much less than that we have taken to describe the operation. 
If that operation be thoroughly understood—and unless it be so, 
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it is needless waste of time to proceed with the matter further— 
the reader will be able to follow the brief description of drawings 
yet to succeed with some useful results as a practical reward. 
Fig. 8 gives a simple lesson, showing how a detail may be drawn 
isometrically with the measurements taken from any scale of 
equal parts ; in the example that of “3 inches to the foot,” or 
“one-fourth full size.” In isometrical drawing, all lines tending 
in the direction of a e in Fig.7 are called “ right-hand isometrical 
lines,” those in the direction of a f, “ left-hand isometrical lines.” 
Draw in Fig. 8 any “ right-hand isometrical line,” @ 4, and from 
the scale take with compasses the distance of 15 inches and set 
it off from a to 4; from 6 draw the “ left-hand isometrical line” 
6c, and make 4 ¢ equal to g inches; from @ and ¢ draw right 
and left-hand isometrical lines cutting in in the point d, acd 
is the “ plan” of the object ; from c @ and a draw perpendicular 
lines, and make c e equal to the thickness 24 inches, and from 





| e drawan isometrical line parallel to ¢ d, cutting d f in fand 
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from fa “ right-hand isometrical line” parallel to d a, cutting a g 
in g, @fecis the “side elevation” and fg adthe “end eleva- 
tion.” It will thus be seen that the three views or projections of 
plan and two elevations are obtained in one drawing, and all the 
measurements of which can 
equal parts, as easily as if common orthographic projections, three 
in number, of the three views were drawn. This usefuland “ model- 
like” feature of isometrical drawing is further exemplified in Figs. 
g and 11, Figs. loand 12 being diagrams showing how these draw- 
ings are constructed, the corresponding letters showing correspond- 
ing parts. In Figs. 6and 7 all lines parallel to a é are “right-hand,” 
all those parallel toa / are “ left-hand” isometrical lines. Fig. 9 
is copied by first drawing the isometrical lines a 4, a /, Fig. 10, 
cutting in the point a, the length a 4 is set off on line a 6, and 
the breadth a fina f From f, a and 4, perpendicular lines 
J ¢, ad, and 6 ¢ are drawn, and from e @ and ¢ isometrical lines 
cutting in the point g. From y the distance g / is set off; and 
parallel to gc the line to 4 is drawn ; from / and £ perpendiculars, 
At, kn, are dropped, and the length of them taken from Fig. 9, 
and from z and x, lines drawn as 2 m, z 7, parallel toad. The 
drawing is thus completed, showing three views in one drawing. 
In Fig. 12 five views may be said to be comprised, for if the depth 




















Fig. 14. 
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of the bottom of the part / is indicated and marked in the draw- 
ing by a dotted line above e /, and the depth of the part 7 by a 
dotted line below a 4, the drawing will give the dimensions of two 
sections, thus making with the plan and ends, and front eleva- 
tion, five views in all. Fig. 13 shows how graphically a model- 
like “ ground-plan” of a house may be shown, and Fig. 15 
any special part of it. How readily “ orthographic” or ordinary 
plans, and isometrical ones may be transferred, is shown in Figs. 
14 and 16, Fig. 14 being an ordinary plan (or rather part of a 
plan) the lines of which have been taken from the isometrical 
plan in Fig. 13; the lines of Fig. 16 being taken from Fig. 15, 
the converse will be as easily done, the corresponding letter shows 
corresponding parts. Fig. 17 illustrates a “double” isometrical 
“ set-square,” by which “ right” and “ left-hand ” isometrical lines 
can be drawn without shifting the position of the set-square as 
required to be done with the single set-square as in Fig. 6. Fig. 
17 is merely a repeat of Fig. 6, on the right-hand side of the centre 
line a &. In our next “note” on this subject we shall illustrate 
the method of drawing objects isometrically having parts bounded 
by circular or curved lines, and combine them with straight or 
right lines. 
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be taken from the same scale of 
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3-) The dimensions of the Timbers for Roofs for 
various spans are indicated in the following 
Tables, King Post Roofs, fig. 18, Queen Post, 
fig. 19. 








KING Post ROOF. 


Fig. 
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18. 





Fié. 18. 
Horizontal Timbers. 
Wall-plates, Pole-plates, Purlins, Tie-beams. 























Span | Pole-plates. _Wall-plates. Purlins. Tie-beam. 
in feet.| a, fig. 18. d, fig. 18. ¢, fig. 18. d d, fig. 18. 
in. in. in. in. in. in. in. in. 
18 4X 4,4 * 3 | © X 323) 74 * 3 
20 4 x 4 4 XxX 3 65 xX 34 8 x 3 
22 4 xX 4 4z X 3 7 X 32 8] xX 37 
24 4X 4 |) 44 xX 3 72% 34 9 X 33 
26 ‘ % 4 ; x 3 8 x 4 95 X 4 
28 4 x «a 5 -« 3 8i x 4 |10 x 4 
30 4 =m Ss = 3 Si x 42 '1028 x 4 
Inclined timbers, Principal rafters, Common rafters, 
Struts or Braces. 
Span | Principal Common Struts or 
Ras. rafters. rafters. braces, 
mie. | » he. 18. f fig. 18. g, fig. 18. 
in. in. in. in. in. in. 
18 . = 3 35 xX 2 3 x 2 
20 | eg 3x X 2 34 X 23 
22 | ©& *« 3 me 2 34 xX 3 
24 6 xX 3% 4 = 2 4" 3 
26 6h x 34 45 xX 2 45 X 3 
28 65 x 4 45 X 2 44 X 3% 
wd ET TE ee 5 = 3 
Vertical timbers, King Post, 4, fig. 18. 
Span 18 feet, 4in. x 3in.; 20 feet, 54in. x 3in.; 22 feet, 
4in. x 32 in.; 24 feet, 44 in. x 34 in.; 26 feet, 5 in. x 3§ in.; 


28 feet, 5in. X 4in.; 30 feet, 5Zin. x 4in. 
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QUEEN Post Roors. Fig. 19. 
Horizontal Timbers, Wall Plates, Pole Plates, Purlins, Tie 
Beams, Straining Piece, Straining Bill. 
Span | Wall Pole Tie 
in Plates. | Plates. Beams. | 
feet. |a, fig. 19.|4, fig. 19. c, fig. 19.|d, fig. 19. 





| Strain- | Strain- 
ing ing 
Pieces. Bills. 

é, fig. 19.| 7, fig. 19. 


Purlins. 


in.J in. = In. in. =o i 
| 








30 in n. In. In. |1n. In. 
32 |5 X 314% 4/7 X 339 X¥ 4 7 X 4)4 xX 4 
34 |5 *% 4] 4 x 4|72% 33193 X 4 73 x 4 j42 X 4 
30 |5 x 4 4x 4/8 x 4 lox 42 8 x 4/5 x 4 

6x4l5 x 418 x 4iliox 5 8 x 415 x 43 








| 





| 


Inclined Timbers, Principal Rafters, Common Rafters, Struts, 
and Braces. 

















.y Principal Rafters. |Common Rafte s.| Struts & Braces. 
Soot £) fig. 19. h, tig. 19. | #4, fig. 19. 
30 in. “in. | in i | i. in. 

2 5x xX 4 4m-ms2is 2 3 
34 6 x 4 4 x 23 | 4 xX 32 
36 Gk x 4 45 xX 23 4x X 32 

6; xX 43 5 xX 24 5 x 3 


Vertical Timbers, Queen Posts, 7 7. 
Span, 30 feet, 44 in. x 4 in., 32 feet, 5 in. x 4 in. 
” 34 ” 5s ” x 4, ” 36 ” 52 » _X 4a» 





(4) Designs for Ornamental Woodwork, with 
Working Lines and Centres.—To those who had the 
good fortune to visit the Paris Exhibition of 1867, and who 
observed the various buildings which so crowded and enriched 
the park which surrounded the building, must have been 
struck with the great variety of ornamentation in the woodwork 
of the majority of the structures. Nor was the interior by any 
means deficient in examples of this kind of technical work. 
A species of work, be it noted, in which the continental car- 
penters and joiners far excel ours in the variety and richness of 
the designs which they employ in the decoration of nearly every 
kind of building, both in its exterior and interior parts and de- 
tails. Those who examine things for themselves, and who have 
had the opportunity to contrast the work in this department 
throughout the Continent, must have frequently remarked how 
much our woodwork fails as compared with that there met 
with, where ovvament is concerned. The examples met with in 
this country are not only few in number, but are remarkably poor 
in the variety of the designs which they exhibit, and this is a 
matter somewhat to be deplored. For, not taking into account the 








class of public and domestic buildings which in our country are 
constructed of such solid and enduring materials as to do away 
with much if not all of the necessity for adding to them what 
some amongst us call the “ foolish frippery of gingerbread work 
ornamentation,” there is no doubt that a wide field does never- 
theless exist in which a greater richness of design in orna- 
mentation would be productive of effects of a pleasing and 
suggestive character. Take, for example, the class of garden 
structures. Here there is much room for tasteful ornamentation 
in the woodwork, of which they are very generally composed, 
whether these happen to be conservatories, greenhouses, or 
summer-houses, or “ kiosks,” as our continental neighbours call 
them. Nor need design in this class of work be applied only 
to such structures. A great many timber erections are now being 
raised throughout the country, as at railway stations and the 
like, in which ornamentation would have a wide and varied field 
for its display, greatly to the advantage in the pleasing character 
P ' 
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of the buildings. ‘Those who have travelled much abroad will 
agree with us, that the great majority of the wooden station 
houses of the continental railways far excel ours in point of 
design ; they are, indeed, ornaments to the neighbourhood in 
which they are placed ; of ours, all that can be too often said of 
them is that they are useful. Enough has been said, al- 
though we could easily say more, to show that some taste 
could be well expended in the direction we have indicated. 
To aid those of our practical readers who have not given much, 
if any, attention to the subject, in designing ornaments appli- 











cable to various structures, we purpose giving occasionally a few 
designs with the working lines and centres, to make them 
practically available in working them out. The general cha- 
racter of design of the class now under consideration, as appli- 
cable to eaves and barge-boards of houses may be indicated by 
Figs. 20 and 21, herewith given. As suggestive hints for designs 
which the reader can apply to the working out of his designs, we 
purpose giving a variety of what we will call the “elements” 





of design of this class of work. In Fig. 21 the whole height of 
the board is divided into three equal parts, as 6c, dc d,da. 
The lower part, ¢ 4, is divided into four equal parts, the third and 
fourth of which is the circle 4, which may be called the “ key- 
note” or “element” of measurement of all the lines and radii 
of the curves. Thus, the diameter of 4 3 is set off from the 
point ¢@ to e on the line ¢ a, and through this a line e fis drawn. 
The centre of the circle f is obtained by measuring twice the 
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diameter of 4 on to f, and the radius of circle fis the diameter of 
6. The radii of the various curves are shown by the dotted 
lines between <---" ~> the distance of & from Zz is three times 
the diameter of 4, and so on. Again, in Fig. 21, the circle a, or 
rather its diameter, is the measurement which is the basis of all 
the distances of the lines, and the radii of the circles and semi- 
circles constituting the design. In Figs. 22 to 33, some of the 
elements of ornamentation are given, with, in each case, a 
diagram of working lines and centres, showing proportions, and 
the method of obtaining the base of the measurements. 








(5.. Brief Memoranda upon Beams, chiefly timber. 

(a.) When a beam is supported at both ends, and acted upon by a | 
weight at any point below the supports, that weight, either resting | 
upon its upper surface or suspended by a rope or chain from its | 
lower surface, the resistance which the beam affords or gives in | 
the action of the weight to break it, is called its resistance to | | 
“transverse” or “cross” strain or pressure. (4) When a beam 
is so placed that the pressure exerted upon it is calculated to tear 
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asunder its fibres, it is said to be subjected to a “ tensile strain.” 
(c.) When a beam is placed, as in a pillar or column, so that the 
pressure is exerted to crush the fibres, it is said to be subjected 
to a “compressive” strain. (d.) When a beam is supported at 
both ends, and the pressure is exerted at any point between the 
points of support, the beam has a tendency to bend downwards 
in the centre, the bend is called the “deflection” of the beam, and 
its tendency to resist this is called its “resiliency ” or its elasticity. 
(e.) When a beam is placed as in the case (a), the upper half is 
subjected to a “compressive,” the lower half to a “tensile” 
strain, the central line of the beam is called the “ neutral axis,” 
this being the point at which the beam is subflected. (7) The 
strength of a beam varies with its form, and the way in which it 
is placed, the distance between the supports, and upon the dis- 
tribution of the load over its surface. The strength of a beam 
rectangular in section is in proportion to the square of its depth, 
this being multiplied by the breadth or thickness and divided by 
the span or distance between the supports. Stated otherwise, 
the strength of rectangular beams to resist cross pressure or 
strain increases as the square of their depth; and directly as 
their breadth or thickness. Thus, a beam of a given breadth and 
depth has its strength only doubled if its breadth or thickness be 
doubled only, the depth remaining the same. But if its depth be 
doubled, the breadth or thickness remaining the same, its strength 
is quadrupled, that is, its strength is increased as the square of 
the depth. By merely placing a rectangular beam, that is, a beam 
which has a greater depth than breadth or thickness in section, 
upon its edge, instead of upon its side, the strength of it is 
quadrupled as that compared to which it has if placed on the 
flat. (g.) The strength of a beam is dependent upon the 
distance between the supports, the longer then the beam, the 
weaker it is; the strength of beams is “ inversely as the span.” 
(A.) The distribution of the load on a beam influences its capa- 
bility to resist strains. A beam which has its load uniformly dis- 
tributed over its whole surface will bear a pressure twice as great 
as the same beam with its load acting upon the centre of the 
beam ; the nearer the weight or load of the beam approaches the 
point of support, the less is the pressure exerted on the beam. 
A beam, therefore, may be reduced in depth towards the ends 
where these approach the points of support, without decreasing 
its strength, the strongest form being that in which the lower 
side assumes the curve of a parabola, the depth at the ends 
being half of the depth at the centre. (¢.) A beam supported at 
one end only, or projecting from the face of a wall, will be as 
strong if the depth at the outer extremity is reduced to a point, 
the curve of under side being parabolic, as when the depth is 
uniform throughout. The effect of the disposition or distribu- 
tion of the load in a beam thus supported at one end only, is 
similar to that explained in (/), the projecting beam supporting 
a double load if the weight is distributed uniformly over its 
surface, as compared with the beam loaded on its outer ex- 
tremity. 

(7.) To find the breaking weight in cwts. of a rectangular beam 
of timbers, supported at both ends and at one end only : Let @ 
be the breadth or thickness, 4 the depth, ¢ the length or span, or 
distance between the supports, and @ the constant, for oak, 5, 
red pine, 4, ash, 6, elm, 3, beech, 4, 5. Thus @ multiplied by 2°, 
multiplied by @ (the constant), and divided by c, gives the 
breaking weight in cwts.; when the beam is loaded in the 
centre. If uniformly loaded over its surface, multiply the weight 
found by two. When the beam is supported at one end only, 
and loaded at its outer extremity, the breaking weight is found 
by the same rule, only the divisor is four times the length ; if in 
this case the beam is loaded uniformly over its surface, multiply 
the result obtained by the rule by two. 

(4.) When beams are required of such a length as not to be con- 
veniently had of the required section in one length, two or more 
lengths are joined together. The strongest, but the least neat 
and finished mode of lengthening beams, is what is called the 
fish-joint, or “ fishing.” In this the ends of the two beams are 
cut square, and butt close up to one another. Timber or iron 
plates of the same width as the thickness of the beam are placed 
at the top and bottom of the beam, the centre of the plates coin- 
ciding with the line of joint of the two beams, the whole being 
secured by bolts and nuts passing through the plates and beams. 
In some cases the fish-plates are applied to the sides or in the 
direction of the depth of the beam, as well as at the top and 
bottom. The fish-joint may be made neater by cutting indents in 
the beam of depth equal to the thickness of the fish-plates, letting 
them into the indentation so that their upper surfaces will be 
flush with the surface of the beam. The nuts and bolt-heads 
will thus be the only projecting parts. Beams are also leng- 
thened by the “scarf-joint.”. Scarfs are of various forms, the 
simplest being the “ half-lap,’ a shoulder being cut out at the 
end of each beam to be joined, the depth of which is equal to 
half the depth of the beam. ‘The two shoulders are then placed 














in juxtaposition, and secured by bolts and nuts, or by timber 
or iron keys driven into holes cut in the shoulders to receive 
them. A very common form of scarf is that in which the faces of 
the shoulders are oblique. Where scarf-joints with keys are 
used, the length of the scarf should be, for oak, six times, for 
fir, twelve times the depth of the beam. Where bolts and nuts 
are used, these proportions are reduced one-half for oak, and 
one-third for fir. 
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HE “Scientific American” brings forward this new 
invention in the following terms :—‘* We take 
pleasure in laying before our readers a device 
which, for ingenuity of construction, for excellence 
of design, and for the highly valuable results ob- 
tained by its use, may justly take rank among the 

remarkable inventions of modern times. Though its many parts, 

at first inspection appearing complex, in the end prove of ad- 
mirable simplicity, it is nevertheless almost impossible to render 
full justice to the merits of the machine by the ordinary means. 

Words of description, though accompanied by never so good 

illustrations, fail to convey the ideas to which a few moments’ 

study of the actual device, in its almost life-like motion, will give 
rise. 

“ A glance at the engravings has doubtless already shown that 
the invention is a loom, and from the same source the observing 
reader has probably divined its capabilities. In brief, it will 
weave carpets, shawls, cloth, or any coarse fabric of any style, 
pattern, or device, and of any width ; to exemplify, it will pro- 
duce the floor covering of an entire room, large or small, in a 
single piece and without a seam, as readily, as cheaply, and far 
more expeditiously than if the carpet were made in ordinary 
breadth to be fitted to the apartment. Such is its work; it 
remains for us to convey to the reader how it is performed. 

“ The large and, we may with truth add, excellent engraving 
conveys a correct idea of the general appearance of the 
machine, which somewhat resembles a well-known positive 
loom already in the market, more especially as its motion is 
essentially positive. As is necessary for a clear explanation, we 
enter upon the description of the various parts in detail, begin- 
ning with the motion of the shuttle race, A, which is so vibrated 
forward and back as to serve the purposes of a lay or batten. 
The shaft causing this motion is, by the interposition of suitable 
mechanism, connected to the revolving shaft, B, in fig. 2, at the 
outer end of which is a crank, C, which has its wristpin fitted in 
a slot or groove of the large gear wheel, to which motion is im- 
parted by the main pulley. The centre of this gear wheel is so 
far eccentric to the axis of the shaft, B, that the crank, C, may 
nearly, but not quite, reach the centre of the wheel, the slot or 
groove, as shown, extending diametrically across the face of the 
latter. ‘The motion thus imparted to the revolving shaft, B, is 
not uniform, as the crank, C, when in the outer part of the slot, 
turns much quicker than when in the inner part or centre of the 
same, Consequently the shaft, B, performs part of its revolution 
very rapidly, and the outer portion so slowly as to be almost 
stationary. By this arrangement, the interposing mechanism is 
so actuated that the batten, A, is first moved quickly forward, 
then back to lay the thread, then to return, and finally to remain 
at rest to allow of the motion of the shuttle. 

The most prominent portions of the large engravings are the 
triangular shaped frames, D, D, which are pivoted, as shown, at 
their lower ends and at either extremity of the loom. These 
frames contain, in their upper portion, two channels, E and F, of 
the same form in cross section as the shuttle guide in the batten. 
It is plain that by moving the frames D, D, either of these 
channels may be placed at the extremity of the batten, A, so as to 
form a continuation or elongation of the same. Before proceeding 
further into the mechanism of the frames, D, D, it is necessary to 
understand the movement of the shuttle belt, a portion of which 
is shown at G in the engraving. This band serves to convey the 
shuttles and carriers over, or rather through, the raceway, within 
which it is supported on small friction rollers, and moves with 
the raceway when the latter is swung, as before described, as a 
batten. Motion is communicated to the belt by passing it over 
an operating drum, H, fig. 3, situated under the front middle 
portion of the loom, and not shown in fig. 1. At I, fig. 1, is 
represented one of the rollers situated underneath the channels 
of the frames D, D, over which the belt passes downward. The 
number of shuttles and carriers used at any one period is one 
less than the combined number of channels in the frames. Thus 
if each end frame has two channels, as shown in the engraving, 
as there are four in all, three shuttle carriers and shuttles can be 
used. The connection between the shuttle belt, G, and the 
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shuttle carrier is effected by means of a lug, J, fig. 1, on the 
upper part of the former, which fits into a corresponding mortise 
in the under side of the carrier. After being transported the 
length of its race, the shuttle is left in one of the channels of the 
frames, D, D, when the lug, J, leaves the mortise in the carrier, 
the belt passing down over the roller, as before stated. Mean- 
while another lug on the shuttle band engages another carrier at 
the other end of the loom, and the belt, continuing to move in 
the same direction, conveys the carrier across the race in a similar 
manner as above described. The two shuttles and their carriers, 
therefore, follow each other from the same end of the machine. 
Now if, after the first carrier has been conveyed across, the 
motion of the belt be reversed, it is evident that the carrier would 
be transported back to its starting point, unless, before the re- 
turn movement begins, the frames, D, D, are vibrated so as to 
bring another channel, holding another carrier and shuttle, in line 
with the raceway; in which case, such other shuttle would be 
engaged by the lug and carried back. No further explanation is 
necessary to make it clear that, by suitable movement of the 
frames, D, D, so as to bring any one of their four channels in 
alignment with the race, either of the three shuttles may be con- 
nected with the belt and transported through the warp. It is 
also evident that the shifting of said frames may be so arranged 
as to change one carrier for another or leave the same shuttle in 
action, according to the requirement of the design to be produced. 





Consequently the further elucidation of the mechanism reduces 
itself to two questions : first, by what appliances are the frames, 
D, D, so governed as to cause their vibration at the proper mo- 
ment ? and, second, how is the shuttle belt actuated in order that 
motion may be imparted to it, direct or reverse, in accordance 
with the other workings of the loom? These we shall consider 
in their order. 
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“The frames, D, D, are moved by rods, K, which communi- 
cate with cranks on the shaft, L. This shaft is turned by gear 
wheels, at the further or left-hand end of the machine, as shown 
in the engraving—in which said wheels are not represented, 
being concealed by other portions—connected with the revolving 
shaft, B, fig. 2. It will be remembered that the motion of this 
shaft has been explained to be one of alternate rapidity and 
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shuttles while the batten is laying the weft and then will remain 
at rest. The gear wheels, transmitting motion from shaft B to 
shaft L, are arranged as one to two in the relative diameters, in 
order to let shaft L turn once while shaft B revolves twice. This, 
by a suitable arrangement of cranks, has the effect of throwing 
the frames, D, D, forward, allowing them to remain at rest 
during one throw of the batten, and then of swinging them back- 
ward and again leaving them motionless during the subsequent 
throw, so that the two boxes or channels are alternately in line 
with the batten at each journey of the shuttle. 

“From fig. 3, the arrangements for actuating the belt will be 
readily comprehended. H, as before stated, is the belt wheel or 
drum, and is mounted, as shown, on a shaft which ends in the 
bevel pinion, M. The latter receives motion from the two bevel 
wheels on the rotating tube, N, which loosely encloses the shaft, 
B. At O the shaft of the drum wheel is hung on a swivel 
bearing, and at P in a sliding bearing, so that the pinion, M, 
may be carried into contact with one or other of the bevel 
wheels, thereby turning the drum, H, alternately in one direction 
or the other. 

** We may here add that the mechanism for shifting the motion 
may be materially varied, the bevel wheels being movable, and 
the bevel pinion remaining stationary. 

‘On the sliding bearing P is a projection, Q, which enters, as 
shown, in a groove on the sleeve, R, which loosely embraces the 
shaft S. On the shaft, L, is a cam disk, T, which, as the shaft 
revolves, alternately presses against the wings, U (only one of 
which is shown), on the sleeve, R. The latter is‘thereby moved, 
and with it the slide, P, so as to shift the pinion, M, alternately 
into gear with one or the other of the bevel wheels. The loose 
tube, N, is terminated by a crank, which works in the same slot 
in the gear wheel with the crank, C, of shaft, B, but in the oppo- 
site half of said slot. This mechanical device will at once be 
recognized as a novel and striking method of obtaining motion, 
which has never heretofore been accomplished. The tube, N, 
must, like the shaft B, move alternately fast and slow, but its 
motion is so far different from that of the shaft B, that when the 
batten is at rest the shuttle belt will be moved, and vice versa. 

“It is perhaps almost superfluous to recapitulate the various 
obvious advantages of this machine; which, though appearing of 
large proportions and heavily built, is readily worked by an ordi- 
nary three-inch belt. Ordinary carpet, as is well known, is made 
in narrow breadths. It must be cut and fitted to the room, a 
process in itself necessitating considerable waste and also much 
labour in joining it together into a single piece, in addition to the 
loss of odd portions cut out here and there to match the figures 
and to fit the covering into corners or around projections. Add 
to this the cost of labour for putting down, the rapidity with which 
the carpet deteriorates on the hard lines of sewing, and the 
chances of a handsome pattern being ruined by injudicious match- 
ing, and compare the total expense with the cost of a carpet made 
by this method in a single piece. The loom inspected by us, one 
of the first constructed, weaves its work four yards and a half 
wide, and we are informed and believe that a machine can be 
built to weave even greater breadths. Opportunity for the elabo- 
rate designing of more beautiful patterns than have yet been 
produced is opened; the covering may be woven, if necessary, 
for the rooms of a house while the latter exists only on the archi- 
tect’s plans, and yet a carpet can be made and sold as cheaply as 
that now in use, and afford a fair profit to the manufacturer. 

“To Mr. James Short, superintendent of the New Brunswick 
Carpet Company, at New Brunswick, N.J., is due the credit of 
this invention. From this gentleman, at the above address, any | 
further information may be obtained. Mr. Short has also ob- | 
tained patents in America and several foreign countries.” | 


slowness, so that each frame, D, D, will be moved to shift the 
| 








BRACKETS AND PLUMMER-BLOCKS.' 


HE more general the use and the more extensive 
the application of any particular mechanical agent 
or appliance, the greater necessity is there for the 
observance of economy in its construction and 
working. In the instance before us, it is obvious 
that if it were a question of only half-a-dozen or 

so of plummer-blocks, a slight diminution of friction, or a cor- 

responding decrease of lubrication, would be a matter of little or 
no importance. But when, as occurs in daily practice, this 
number is muitiplied by hundreds and thousands, the smallest 
saving becomes too considerable an item in the aggregate ex- 








| The drawings which accompany this paper are produced in relief (fit for printing 
with type) by the improved process of Messrs. Leitch. 
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penses, to be allowed to pass without investigation. Every 
manufacturing and industrial establishment of any note, either 
at home or abroad, has a large number of plummer-blocks in 
hourly use, and it is therefore an object of some moment to the 
proprietors, to employ only those which are the most economical 
in form, in weight, and in doing the duty demanded of them. 
There are two general classes of supports upon which the driving 
shafts of workshops may rest. The first includes all those which 
are attached to strong walls or iron columns, secured on founda- 
tions of a character, which ensures their complete stability and 
immovability. The second comprises those which are fixed to 
partitions, timber-work, such as the tie-beam, or collar of a roof, 
and wooden pillars which are imperfectly bedded, and conse- 
quently subject to some slight degree of lateral motion. 

Commencing with those plummer-blocks which are most 
suitable for attachment to immovable supports, some excellent 
examples will be found in the accompanying illustrations, for which 
we are indebted to our contemporary, “ The Annales Industrielles.” 
This is the type of plummer-block used in the well-known Belgian 
establishment at Seraing, to which has recently been added a 
new fitting-shop, which was originally one of the interior courts 
of the old summer pal:ce of the prince-bishops of Liege. The 
mitre and the crozier have given place to the steam-engine and 
the lathe. The old rectangular court, measuring 265 feet by 
125 feet, has been covered in with a roof supported by three 
parallel ranges of cast-iron columns, forty-eight in all. The walls 
and the columns, which constitute the longer sides of the rec- 
tangle, carry the shafting, resting on ninety-six plummer-blocks. 
In addition to these main lines of shafting, as they may be called, 
there are several branch or secondary lines, some of which are 
carried by the walls, and others by the columns. They require 
one hundred and ninety-two blocks, and there is room still re- 
maining for other lines of shafting, which will be needed at a 
subsequent period. In selecting the particular types of plummer- 
blocks we have illustrated, the principal conditions to be fulfilled 
were, in the first place, easy fixing, and secondly, good lubrica- 
tion, economical and self-acting. The former of these conditions 
was ensured by rendering the plummer-block independent of the 
bracket to which it was attached, in such a manner, that even 
after the fixing, a certain amount of adjustment could be obtained 
in both a vertical and horizontal plane. The brackets them- 
selves abut against wall plates of timber, which permit of the 
same pattern of bracket being used, independently of the rough- 
ness or inequalities on the surface of the walls. Those which 
rest against columns are furnished with small projections, which 
can be cut or filed to suit the surface of the column. One of the 
distinguishing characteristics of these brackets is, that they can 
be fixed to the columns at any level. The arrangement, which is 
exceedingly simple, is shown in figs. 4,6, 7,andg. All that is 
required to be done is to loosen the band or ring 4, tap a hole in 
the column, and put in the screw v. In order to facilitate the 
attachment of the brackets, belonging to the branch, as well as to 
the main lines of shafting, the columns, which are circular in 
section, are furnished at convenient intervals with small mould- 
ings or grooves, 7, into which the ring 4 fits. These mouldings 
are ornamental as well as useful, for they serve to break the 
monotonous appearance of the surface of the column. Another 
speciality of these brackets, both mural and columnar, is that 
the plummer-block rests in a frame forming part of the bracket, 
so that the oil, after lubricating the shaft bearings, passes into 
the bed of the bracket, from which it is extracted from time to 
time by the aperture ~. The oil, after being clarified, can be 
thus used again with manifest advantage on the score of 
economy. 

In figs. 2 and 10 is represented the arrangement for effecting 
the lubrication of the shafts in their bearings. It is accom- 
plished in a self-acting manner, by means of small glass vessels 
attached to the cap of the plummer-block. This system of lubri- 
cation is that of M. Lieuvain, and is one of the most efficacious 
in use. The transparency of these receptacles for the oil, allows 
the man in charge to perceive at a glance, from a moderate dis- 
tance, what condition they are in, and whether the lubrication 
is in progress ; the only attention they require is that of filling 
them when necessary. The oil which flows from them remains 
pure and fluid, in consequence of it being in contact only with 
confined air, the contaminating influence of which is very small. 
Moreover, it reaches the bearing with an abundance of flow, 
proportional to the velocity of the rotation of the shaft. Thus 
all the conditions are fulfilled which belong to a good system of 
lubrication, and in addition, the price is a mere trifle. One of 
these vessels can be made off-hand, whenever a small bottle, a 
cork, and a bit of steel wire can be obtained. An elevation of 
this little lubricator is represented to a larger scale in fig. Io. 
The cork, which may be either solely of that material, or of wood 
covered with cork, is shown at 4, and is pierced with a hole, 
through which is inserted the pipe or tube ¢@, which may be of 





zinc, brass, or tin. Inside this tube, see fig. 10, a small rod, ¢, 
of iron, copper, or zinc, works freely. Its length is greater than 
that of the glass vessel, and its diameter its proportional to that of 
the shaft to be lubricated. The usual fluidemployed consists of 
a mixture of one part by weight of animal oil, and one part of a 
dilute solution of an alkaline base, or alkaline salt, such as 
lime, or carbonate of soda. A clear solution of lime has given 
good results, both with regard to economy and efficiency. A re- 
ference to fig. 2 will show the general arrangement of the lubri- 
cating vessel ; it is filled with the mixture just described, and 
placed neck downwards in the small cup or socket, cast on the 
cap of the plummer-block for the purpose. The rod ‘rests upon 
the shaft which alone prevents it falling out of the oil cap. So 
long as the shaft is at rest, the level of the fluid in the vessel re- 
mains constant, as the oil cannot flow, by its own gravity, 
through the small space existing between the rod ¢ and the tube 
d, which does not exceed 0*004 of an inch. But directly the 
shaft commences to rotate, the motion causes the oil to flow 
down the rod to its extremity, which rests upon the shaft, and 
the action is maintained by the continual oscillations imparted 
to the rod, by the movement of the shaft in its bearing. This 
action is influenced by another cause, due to the variation of the 
pressure of the gaseous air, which is confined in the space be- 
tween the upper surface of the oil and the top of the vessel. 
The variation of pressure arises from a variation in temperature, 
as is universally the case, when aeriform fluids are concerned. 
For example, suppose the bearing to become heated, the tem- 
perature of the rod and pipe also is raised, and the oil flows 
more readily. This increased flow is due partly to the effects of 
the actual rise of temperature in the neighbourhood of the oil 
cup, and partly to the fact that the air confined in the space 
above the oil exerts, from the same cause, a greater pressure 
upon the oil, and thus forces it to flow more freely. It is to be 
observed that no waste is incurred in consequence of the greater 
freedom of flow set up, as the oil passes into the body of the 
bracket as already mentioned, whence it is drawn by the aperture 
provided for the purpose. 

Lubricating plummer-blocks of the description under notice 
have the advantage of permitting the shaft to be made entirely 
cylindrical, and to bear upon the cushions at any point of their 
length, thus at once facilitating their construction, and also their 
fixing in the workshop. The operation of fixing is very simple, 
since there is no adjustment required, either of the brackets or 
plummer-blocks, in the direction of the length of the shaft. The 
adjustments of the plummer-blocks are confined to two planes, 
perpendicular to the longitudinal axis of the shaft, one being 
vertical and the other horizontal. The first of these adjustments 
is effected, by filing, or chipping, the slight projections or rough- 
ness intentionally left on the surfaces of the plummer-blocks and 
brackets, which are in contact. The second is accomplished by 
a lateral keying of the plummer-block between the jaws of the 
bracket, an operation easily done by simply making the holes of 
the bolts joining the two pieces of a slightly oval form, the longer 
diameter being in the direction of that of the adjustment re- 
quired. Another advantage resulting from the entire or partial 
uniformity of the diameter of the shaft, is that the construction 
of the couplings and pulleys is very much simplified. They can 
all be bored out to exactly the same gauge, and can be attached 
similarly to the shaft cushions at any point in the length of the 
shaft. Themannerin which a secondary line of shafting isarranged 
is represented in figs. 7,8 and g9. From what has been already 
stated, it is evident that by enlarging the bracket used for the 
principal shafting, so that a couple of plummer-blocks may be 
attached to it instead of one, the secondary shaft can be fixed on 
its two pulleys, one at each end, adjusted as required. It 
may be remarked that this secondary line of shafting can be 
shifted in any direction with that of the principal line, by merely 
altering the position of the bracket on the column. There is no 
necessity for taking up our space in describing this arrangement, 
when the bracket is fixed to a wall instead of a column, as the 
details are similar. 

As an example of the attachment of plummer-blocks to sup- 
ports, which do not partake of the stability and immovability of 
those included in the first division, we refer our readers to figs. 
11 to 16, This description of plummer-block and fixings has 
been adopted by the Japanese Government in their manufactory 
of fire-arms, and was sent out to that country from the Belgian 
workshops at Seraing. They are intended to be attached to 
posts, and the timber-work of roofs, which in Japan cannot boast 
of any great stability or firmness. The name of “ American 
plummer-blocks” is also bestowed upon them, because they are 
frequently used in the lighter kinds of sheds and workshops, 
which are constantly being erected on that continent. There are 
two broad principles, upon which the advantages belonging to 
this system are based. The one is the possibility of turning the 
plummer-block in the direction of a vertical as well as a hori- 
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zontal axis, both of which pass through the centre of the bearing, 
and the other that this adjustment can be performed, by means 
of certain screws and nuts, while the shaft is in motion. It can 
be readily understood that a line of shafting, which is supported 
upon timber posts, or framework, which is subject to movements 
resulting from the imperfection of the foundations, will of itself 
undergo corresponding deflections and oscillations. So long as 
these deflections do not exceed the proper limits, there is 
nothing to be feared, bearing in mind that the transmission of 
motion is effected by driving belts, providing the shaft cushions 
will yield to an equivalent extent, and will accommodate them- 
selves to the curve assumed by the shaft during its rotation. The 
adjustment about a vertical axis is easily performed by means 
of a vertical point of suspension, which permits the plummer- 
block to be raised or lowered, as occasion may require, by the 
screws shown in figs. 2. and 5. In the former figure the point of 
suspension is shown below the plummer-block, and in the latter 
above it, but the action is the same in both cases. The hori- 
zontal adjustment is effected in an equally simple manner by two 
screws, the points of which press against the outside of the 
cushion, and the direction of which passes through its centre. 
By slackening one screw and tightening the other, the block is 
moved to one side or the other. The amount of both these 
adjustments, or in other words, the play, i8 necessarily limited. 
When a greater displacement is needed than that which can be 
effected by these means, the only resource is to move the bracket 
which carries the block. Both descriptions of brackets shown in 
figs. 2 and 5§ are furnished for this purpose with slotted bolt 
holes. This bodily displacement of plummer-block and bracket 
is an extreme alternative, which would only be required to be 
performed when the supports had deviated to a very considerable 
extent from their normal position. 

A notable economy in the use of these plummer-blocks is to be 
found in the circumstance, that not a particle of bronze enters 
into their composition, which reduces very much their compara- 
tive cost, a matter of great importance when the character of the 
workshops they are intended for is taken into consideration. 
This advantage has, however, been obtained only by the employ- 
ment of particular means. The one is that a large surface of 
contact or bearing surface is employed, and the other a good 
system of lubrication. ‘The former of these signifies a simple 
increase in the length of the cushion ; the latter can be ensured 
by the use of the lubricators represented in Fig. 10, slightly 
modified. To suit the character of the premises for which they 
are constructed, oil cups and cotton wicks may be employed. 

In Figs. 4 and 5 a piece of iron (A) is represented. It is for 
the purpose of supporting the shaft when the cushion is removed 
to be repaired. 

In order that these examples of plummer-blocks and brackets 
may be compared with others in use, we adduce their relative 
weights in English measure. The example shown in figs. I, 2, 
and 3 weighs as follows: The bracket contains of cast-iron 
1254 lbs., and of wrought-iron o'22 lbs. The plummer-block 
contains of cast-iron 35°4 lbs., of wrought-iron 3°08 lbs. and of 
bronze 9°24 lbs. The cost of both bracket and block is £2 16s. 
For the example in figs. 4, 5, and 6, the weights -for the bracket 
are, cast-iron 107°6 lbs., wrought-iron 1’g lbs. ; for the plummer- 
block, cast-iron 35°4 Ibs., wrought-iron 3°08 lbs., and bronze 
9°24 lbs. The price is:£2 11s. For the example in figs. 7, 8, 
and 9, bracket, cast-iron 101°6 lbs., wrought-iron 5 lbs. ; plummer- 
block, cast-iron 74°5 lbs., wrought-iron 6°6 Ilbs., and bronze 
8°36 Ibs. The cost is £3 4s. The examples represented in 
figs. 11 to 16 will be seen to be much lighter and less expensive. 
The bracket and plummer-block in figs. 11, 12, and 13 weigh 
as follows : cast-iron 77 lbs., wrought-iron 4°4 lbs. The cost is 
£1 13s. For the example in figs. 14, 15, and 16: cast-iron 165 
Ibs., wrought-iron 11 lbs. Cost £2 8s. 

The description of plummer-blocks shown in figs. 11 to 16, 
which are intended for workshops of a light construction, answer, 
evidently, only for light kinds of shafts, and their use is there- 
fore more restricted than that of those shown in the preceding 
drawings. They nevertheless answer well for shafts whose 
diameters do not much exceed three inches, as shown in the ac- 
companying drawings. When this dimension is surpassed, those 
of the other type are to be preferred. 





BIRUPP’S STEEL WORKS.—The establishment of F. Krupp, 
$y at Essen, Prussia, manufactured, in 1871, 150,000,000 pounds 
¥ of cast steel; 8,810 workmen, and engines amounting to 9,595 
horse-power, are employed. Five hundred and twenty-eight 
furnaces for smelting, heating, and converting ; 169 forges, 260 welding 
and puddling furnaces, 245 coke furnaces, 130 various other furnace 
342 turning lathes, 130 planing machines, 73 cutting machines, 1 
boring machines, 94 grinding benches, 209 various other machines, 17 
steam boilers, 265 steam engines (from 1,000 horse-power downward), 
and 58 steam hammers (from 30 tons downwards), are in use. 








JAPANESE SOCIETY, ART AND INDUSTRY:.' 


UR diplomatic and commercial relations with Japan 
are daily growing more important, yet the in- 
formation we possess with regard to that country 
is satisfactory neither in quality nor quantity. 
True, travellers to that region have recorded their 

= “] “impressions,” and newspaper correspondents 
have sent us racy sketches, whose chief object was to be “telling.” 

But considering that neither the former nor the latter had any 
chance of penetrating into the interior of Japan—three unim- 
portant places only are open to foreigners, and diplomatic 
agents alone are admitted into Yeddo, whilst the excursions to 
the interior these have attempted, could only take place under 
the direction and surveillance of a meddlesome and timorous 
police—considering this, and another circumstance yet to be 
mentioned, it follows as a matter of course, that we want some- 
thing more than the results of hasty inspections by travellers in 
private capacities, before we can be said to know much about 

Japan and its people. The circumstance alluded to above as 
rendering the acquisition of information difficult is the fact that 

the Japanese government surrounds itself with mystery, and 

Japanese officials are even more reluctant to disclose what they 

know, than our own government officers. Though we must 

give the Japanese credit for being consistent in their reticence, 
which we are not. A travelling foreigner, who wants to see 

Portsmouth dockyard, as he wishes to see the Tower of London, 

or a cotton factory in Lancashire, merely for the sake of gratify- 

ing his curiosity, is refused admittance on the ground that he ¢s 

a foreigner; whilst a foreign admiral or marine engineer, whose 

object is to learn from us, is shown over the whole establishment 

at Portsmouth, and has everything explained to him by a polite 
official, probably selected by the Home Office for the purpose ! 

-But return we to Japan. The great ignorance prevailing 
among ourselves respecting that country, must render authentic 
information, by a man who had special facilities for obtaining it, 
and lived long enough among the people and scenes he de- 
scribes, to correct first erroneous impressions, of peculiar in- 
terest andvalue. Now,we think we may safely say that the work 
of M. Humbert is a mine of such information. 

M. Humbert was envoy extraordinary and minister plenipo- 
tentiary sent by Switzerland to Japan in 1863. Whilst his 
official position gave him opportunities and facilities not enjoyed 
by persons in private stations, an accomplished artist that ac- 
companied him enabled the envoy to incorporate with his work 
not only choice cuts from photographs taken on the spot, but 
numerous transcripts from works of Japanese art. Now, as it 
would be, as we have stated, useless to apply to a Japanese 
official for information respecting his own country, the traveller 
may learn a good deal by studying the engravings, sketches in 
Chinese ink, or coloured drawings he will find in a Japanese book 
or printseller’s shop. Thus, though the Japanese police seem to 
conspire to withhold everything that may gratify the stranger's 
curiosity Japanese art supplies the want by supplying text-books 
that speak to the eyes of all ; still they do not afford the key to all 
the enigmas of the sphinx of the outermost east ; or if they form 
the key, it must be in the hands of the person knowing how to 
use it; and such, as we have intimated, in a high degree, was 
M. Humbert. 

Before we speak of the literary nature of the envoy’s work 
let us say a few words on the manner, artistic and typographical, 
in which it is presented to the world. 

The publishers have given us what may truly be called an 
édition de luxe. The paper is of superior quality, the type clear 
and sharp, the margins wide, and the woodcuts, of which there 
are no less than 476, many of them occupying the whole page, 
bright and expressive, with a softness approaching copper-plate, 
showing capital composition, and highly successful in represent- 
ing light and shadow. Where everything is excellent, it seems 
almost invidious to select particular specimens, still, we cannot 
help referring the reader to such cuts as those on pages 30, 37, 
51, 172, 217, and 282 of the first volume, and those on pages 5, 
20, 29, 51, 61, 78, 147, 205, 225, 255, 281, 379, and 397 of volume 
the second. The work, moreover, contains five plans (Kioto, 
Osaka, Yeddo, Asaksa Imato, and Yokohama), a large map of 
the islands of the Japanese Archipelago, and a specimen (full 
page) of Japanese music. 

There is no allusion in the work to the author’s diplomatic 
mission ; his object is to describe the country and its people, and 
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ad 
this he does more fully than any one has done before or after 
him. 

M. Humbert landed at Nagasaki, on the island of Kiusiu. 
Here he noticed at once what changes a few years’ intercourse 
with Europeans and Americans had produced in Japan. On 
entering the harbour, the first thing that meets your eye are large 
workshops for the construction and repair of steam-engines. 
You successively pass the French, British and American consu- 
lates, the Anglican chapel, the new Frank quarter of Omura, 
occupied by the warehouses of the English and American traders ; 
further on the old Chinese factory, and two islands connected 
with the town by bridges, the island of Sintzi,where the Govern- 
ment Custom-house is situate, and the island of Decima, the 
locality where the factory of the Dutch East India Company is 
erected ; and on which are also found several other commercial 
establishments belonging to Dutch and German merchants. 
The consular flags of Prussia and Holland surmount the 
buildings. 

Officially placed under the protection of the latter power, the 
Envoy lodged with the Dutch Consul, and under his guidance 
explored Nagasaki and its environs. Like all travellers, he was 
delighted with the beautiful situation of the town, which contains 
some 80,000 inhabitants. Plans have been made on paper, 
of a new European city, which is to spring up by the side of 
the old Japanese town, in order to make it the chief port of 
Japan. But our author observes that it would be as well not to 
be too hasty, for, if for instance, the Prince of Satsuma were to 
open, as he seems disposed to do, the capital of his territory, the 
port of Kagosima to foreigners, most of the trade would probably 
go to the latter place. 

The author left Nagasaki in a Dutch war-steamer for Simon- 
oseki. The route lay along the western coast of the island ; the 
navigation on that side of the empire of Japan is very difficult, 
and often dangerous ; and it was this circumstance, and the 
bravery of the Japanese, that in the thirteenth century preserved 
Japan from the invasion of the Mongolians. In later times, 
when Japanese policy forbade the approach of foreigners, nothing 
less than the invention of steam-navigation could re-establish 
relations of diplomacy and commerce with that distant land, and 
the treaties concluded with the Tycoon by the United States, 
Holland, ‘Russia, England, France, Portugal, Prussia, Switzer- 
land, Italy, Belgium, and Denmark, all are due to the presence 
in 1853 and 1854, of Commodore Perry’s steam squadron in the 
waters of the bay of Yeddo. The commerce of Japan is indeed 
surprising, as may be inferred from the shipping and large towns 
—almost wholly unknown to Europeans—met with all along the 
coast. Thus the town of Foukouoka, whose name most of our 
readers probably hear for the first time, contains no less than 
100,000 inhabitants. 

Simonoseki, which stands at one of the entrances of the Inland 
Sea, extending between the islands of Sikoke and Nippon, con- 
tains perhaps some 30,000 inhabitants. It is a pity this port is 
not one of those opened to foreigners, for its position will always 
invest it with great political and commercial importance. From 
a military point of view it is the key of the Straits of Van der 
Kapellen ; the rocky island of Hikusima protects it from the 
waves of the Corean sea, leaving between its rocks and the coast 
of Kiusiu a channel only about half a mile broad, and about five 
miles long. With regard to commerce Simonoseki forms the 
point of intersection where the two great highways of Japan cross 
each other ; one highway being the Inland Sea, and the other 
the imperial road, leading across the island of Kiusiu, through 
Simonoseki to Yeddo, and thence to the island of Yeso. Long 
before the conclusion of the treaties a Dutch diplomatist, who 
knows Japan better than any one, M. Donker-Curtius, had 
vainly endeavoured to obtain from the Japanese Government the 
opening of this port, as well as of that of Hiogo, situate at the 
other extremity of the Inland Sea. But the opening of the first 
named may be looked upon as a matter of time only ; nature has 
destined it to be the free port of all nations trading with Japan, 
and nature cannot be resisted. 

The provinces which border this Inland Sea, and present 
scenes as picturesque as many to be found in Switzerland, 
belong to the most fertile and flourishing of the empire, as may 
be inferred from the revenues some of the feudal princes, whose 
estates border on that sea, derive from them. ‘The Prince of 
Ksin’s annual rent-roll amounts to £352,000 sterling ; that of the 
Prince of Aki to £279,040 sterling ; that of the Prince of Nagato 
to £236,160 sterling, and that of the Prince of Bidzen to 
£198,400 sterling. ‘Lhe wealth of Japan in fact must be very 
great since the incomes of the chief ministers amounted, when 
we first became acquainted with the people, to £182,000 ; those 
of inferior placemen to half that sum ; and the salaries of those 
filling much lower offices, to £18,000 to £27,000. Talk of the 
official income of a Lord Chancellor among ourselves after 
that ! 








But wherever there is on the one side such enormous wealth, 
there is sure to be on the other abject poverty. Such is the case 
in Japan. Agriculture and fishing are the ordinary occupations 
of its inhabitants ; but in spite of the wealth with which nature 
surrounds them, the country people, numerous, industrious, and 
intelligent, have no property to boast of but a poor hut, some 
tools, a few cotton garments, mats, a straw cloak, a small stock 
of tea, oil, rice, and salt, no furniture but two or three domestic 
utensils—in a word, nothing beyond the strictly necessary. The 
produce of the labourer’s toil all goes to enrich the feudal lord 
and proprietor ofthe soil. The absence of a middle class renders 
the aspect of a Japanese village poverty-stricken, and therefore 
depressing. A liberal civilization would have covered the shores 
of the Inland Sea with pretty towns and hamlets, and elegant 
villas. The temples alone break the uniformity of the rustic 
dwellings, though even they are only distinguished by their enor- 
mous extent of roof and the ancient trees that surround them. 
Buddhist pagodas, high towers with pointed roofs, are much less 
frequently seen in Japan than in China. 

In traversing the Inland Sea our author frequently encountered 
steamers belonging to the Japanese government or to Japanese 
nobles, or “ daimios.” Their number he estimates at fourteen, 
one of them having been presented to the Tycoon by the King 
of Holland and another by Queen Victoria. 

The envoy sums up his impressions of the Inland Sea in the 
following words, somewhat paraphrased : “The whole evening 
my thoughts dwelt on the recollection of my voyage. 1 fondly 
recalled the picturesque environs of Nagasaki : those shady val- 
leys animated by the roar of torrents ; those glimpses of arms of 
the sea, resembling lakes ; that infinite sweetness of the land- 
scapes of Kiusiu, and it was only in Switzerland | could find 
anything comparable with this beautiful Japanese nature, as 
afterwards, Japanese, travelling in Switzerland, have acknow- 
ledged to me that only there they found scenes which vividly re- 
called to them their native country... . The Inland Sea presents 
a series of tableaux of the greatest variety in some places, 
where the many islands dotting it seemed to shut up all issue, | 
was reminded of the Rhine above Boppart, but the Japanese 
landscape is more calm and luminous than the romantic scenery 
1 allude to. But disregarding the picturesque aspect, which 
1 admit is not exactly the essential point in our relations with the 
east, | hope that sooner or later Japan will become a chain of 
colonies, visited by the steamers of the Old and the New World, 
and to which Europeans, exhausted by a tropical climate, will 
resort in search of health and strength.” 

The initiative of the modern relations of Japan with the west, 
was taken by Holland. In 1844, William II. represented to the 
Tycoon the necessity of somewhat relaxing the rigorous laws 
against the admission of foreigners into the empire. ‘The Tycoon 
replied that he also had watched the course of events, and that 
they only tended to strengthen his traditional policy. “ If the 
Chinese,” he said, “ had not committed the imprudence of allow- 
ing the English the right to settle at Canton, they would not at 
present be in so fallen a condition. Your nation has always been 
triendly towards us, and kept to the terms of our treaties, and 
therefore you shallalwaysenjoy the privileges granted to you. But 
we shall certainly not extend the same to other nations. It is easy 
enough to maintain a dike, when it is sound, but when once a 
breach has been made into it, it is very difficult to prevent this 
latter from becoming larger and larger.” Not bad reasoning 
this for an Asiatic potentate ! 

The negotiations which followed, the expedition of Commodore 
Perry, and the treaty which was concluded between the Govern- 
ments of Yeddo and Washington, are fully described by M. 
Humbert, who does not fail to point out the curious association 
of eastern and western names in Japan, which arose out of this 
intercourse between that country and America. By the side of 
local Japanese names, thousands of years old, we meet with ap- 
pellations such as Perry Island, Webster Island, Cape Saratoga, 
Mississippi Bay, &c., only recently bestowed by people coming 
from the opposite point of the compass. 

“ There is,” he says, “ something striking in this strange com- 
mingling of names ; it seems to form, as it were, the prelude to 
a mysterious drama, which is gradually to be unfolded in the 
course of coming generations, to be the presage of one of the 
grandest phases of the development of the human family.” 

We have next, a very interesting description of a European 
residence in Japan, the house of the Consul-General of the 
Netherlands, at Benten, a quarter of the town of Yokohama, in 
the Bay of Yeddo. There is also an account of that gentleman’s 
domestic establishment, the servants and the office of each being 
enumerated, with cuts (after photographs) representing the house, 
a very picturesque one, in which the Japanese Government, at 
whose expense it was built, attempted to solve the problem how 
far native architecture might be made to answer the require- 
ments of European civilization ; the interior of the porter’s lodge 
































40 THE 


PRACTICAL 





MAGAZINE. 





with its inmates, six in number, and not so horribly ugly as the 
Japanese usually are; two grooms holding a horse between 
them, one of the grooms being entirely naked, except fa girdle 
round the loins, their usual costume; a stableman, as ugly as any 
human being, and that human being a man, and not an old woman, 
can well be, and a carte de visite of To, the author’s valet, a 
youth who has tolerable looks, because he has not yet, accord- 
ing to Japanese fashion, had the hair shaved off his head 
as far as the crown. If there is anything that contributes per- 
haps more than any other towards rendering Orientals barbarians 
it is their habit of shaving the head, a practice not only un- 
natural and filthy, but degrading and brutalizing. We western 
nations have been foolish enough as regards. shaving the face, 
but we only shave the heads of lunatics. To see how ugly even 
children are with their heads shaved, the reader has only to look 
at the vignette on p. 79, vol. i., representing children playing on 
the beach, or at the whole page engraving on p. 101 of the same 
volume, representing a Japanese school ; anything more ugly 
and idiotic than the faces of the children, and for that matter, of 
the schoolmaster himself, Hogarth himself could not have 
imagined. There is no doubt that the head, all shaven and 
shorn, has a great deal to do with this repulsiveness of appear- 
ance ; but the Japanese, it must be confessed, are not a hand- 
some race. The men, as a rule, are positively ugly ; look at the 
cuts of the civil and military functionaries, p. 72, or the types of 
the citizen class, p. 95, or that of the fashionable physician, pp. 
24 and 26. The women, when young, are not so repulsive, 
though even they cannot appear handsome to a Europeon, their 
eyes are too narrow, and the bust is ungraceful (see cut, p. 98, 
vol. i.) Japanese husbands certainly hit on a sure method of 
keeping oft foreign lovers at least, when they introduced the 
custom which compels their wives to blacken their teeth, for it 
makes them look positively frightful to any one but one “to the 
manner born.” When we look at the beautiful cuts contained 
in the work before us, reproducing the lovely scenery of truly 
paradisaic Japan, it appears strange, that where all nature seems 
to have put on her most alluring garments, only man should be 
so vile to look at ; but extremes usually meet ; even in Switzer- 
land we have the hideous crétin, though that monstrosity there 
is the exception and not the rule, something unusually ab- 
normal. 

But though the Japanese are inferior in physical appearance 
to many other nations, intellectually they are the equals of some 
of the most highly favoured ; within the short period of their 
more extended intercourse with Europeans they have already 
learnt much of them. They possess, however, plenty of native 
ingenuity. Look, for instance, at their bamboo bridges, or their 
rope bridges ; a very picturesque view of one of these in the act 
of construction is given on page 90; whilst on the opposite page 
may be seen a sort of travelling basket, slung to a rope crossing 
a deep valley, and in which a man is working his way across. 
On page 92 we have the Japanese version of the clown in the 
tub. Ina country where government maintains no road except 
the great military road of the Tycoon, people are obliged to have 
recourse to all sorts of contrivances for getting from one locality 
to another. In the cut referred to we may see, too, women em- 
ployed in the rice plantations crossing the inundated plain in 
two of four tubs fastened together by means of two poles laid 
crossways at right angles, a tub in each angle. 

This same aptitude to turn to good account the most primi- 
tive implements and most elementary processes, is seen in all 
Japanese art and industry ; but a great deal of this native skill 
is as yet hidden from us by national jealousy. The maritime 
workshops, inland manufactories, and most characteristic pur- 
suits of Japanese industry, when once laid bare to the inspection 
of the foreigner, will no doubt teach him many a “wrinkle” he 
as yet has no idea of. In the meantime let us briefly gather 
from the work before us what the author has been able to dis- 
cover for us. 

On p. 185, vol. i. we have representations of six trades, viz., 
manufacturers of fans, of lackered caps, looking-glass polishers, 
engravers from nature, visiting card manufacturers, and rope- 
makers, and on page 336 a vignette representing two black- 
smiths at work. Now, all the procedures in these different 
trades are of the most primitive description, and taken alone, 
would afford but a very inadequate idea of what Japanese art 
and industry can produce. It is to be observed that in Japanese 
architecture, and products of industry there is something sym- 
bolical, combined with very pure taste in their imitations of 
nature, the human figure always excepted, which is simply cari- 
cature. The carpenter’s plummet represents the sun descending 
towards the horizon ; the favourite ideas of their mosaics and 
sculptures in wood are borrowed from the lines formed by the 
waves crested with foam ; from cranes and bats with expanded 
wings; from the iris and lotus, the palm and bamboo, and 
other trees,—either alone or combined with graceful climbing 





plants. Besides these there are other ornaments, as to the 
meaning of which we havenokey. There is, for instance, a kind 
of bronze vase, representing one knows not what bird about the 
height of aman. It is one of the oldest specimens of native art. 
They call it Tori-Kame—the origin and the use are alike un- 
known. On other vases of high antiquity, mounted upon a 
tripod and used for burning perfumes, are chasings which recal 
the head and sheath of the crocodile, an animal unknown in 
Japan. 

The tortoise and the crane, which figure frequently in the com- 
position of perfume vases and sacred candelabra, are emblems 
of immortality, or, at least, of longevity. The 7oé,a mythological 
bird common in China and Japan, has its place upon the lintels 
of doors as an emblem of eternal happiness. 

These and similar symbolic figures, which it would be tedious 
to enumerate, are reproduced in the rich stuffs, embroidered with 
silk, gold and silver, that form the pride of the Japanese weavers, 
as well as in engravings on plates of gold, silver, copper, and steel, 
with which the native jewellers decorate the handles and sheaths 
of swords, portable writing cases, pipes, tobacco pouches and 
trinkets; in fine, the innumerable utensils and artistic objects 
which constitute the principal luxuries of a Japanese household. 
By the kind permission of the publishers of M. Humbert’s work, 
we are enabled to lay before our readers the subjoined specimens 
of Japanese mosaics. 

The workers in bronze of Yeddo are particularly distinguished 
for skill and taste. The aquariums manufactured in Japan might 
well serve as patterns to Europeans ; Japanese porcelain is fre- 
quently superior to that of China; of paper the Japanese can 
make almost anything ; the trappings with which they cover 
their horses are almost medizval in their elaborateness ; the 
head-stalls, bits, saddle-cloths, martingales, cruppers and stirrups 
might be used at a knightly tournament in the olden style. 
Another thing in which the Japanese excel is in the manufacture 
of lackered and inlaid goods, and also, as already intimated, in 
the manufacture of silk. Silk, in fact, and tea form the basis of 
Japanese commerce, some 15,000 bales of the former being 
annually exported to Europe, and from ten to eleven million lbs. 
of tea to America exclusively ; for Japanese tea has not yet found 
favour in Europe. Secondary articles of export are vegetable 
wax, camphor, gall-nuts, raw cotton, copper, tobacco, flax, train 
and colza oil; mushrooms, stag-horn and paper are also ex- 
ported in small quantities. Of paper about seventy kinds are 
made, from the finest silk paper to packing paper, as stout as 
our oil-cloth. We may also mention vitriol, alum, saltpetre, and 
sulphur. This latter is likely by-and-by to compete in the Ame- 
rican market with the Sicilian article. 

The chief articles imported are only two—cotton, spun, 
woven, and printed, and certain woollen stuffs, or stuff of 
wool and cotton mixed. The sums received for these from 
Japan are far from reaching those paid to Japan by the 
western nations; but hitherto exceptional circumstances 
have enabled them to equalize receipts and payments ; 
after profitable exchange operations Europeans and Ameri- 
cans have supplied the Japanese with war-steamers, guns, 
smooth and rifled, and munitions of war of all kinds; 
they have even built for them a military fort with ship- 
building yards, and a marine arsenal to the south of Yokohama. 
Soon the Japanese will ask Europeans to work their mines and 
build railways for them. Then a time must come when glass shall 
take the place of transparent paper in their windows, when these 
will want curtains, and drawing-rooms looking-glasses, and the 
Japanese, though they can make glass toys, do not understand 
the manufacture of plate-glass. They will want gas, instead 
of smoky candles, and clothes of English material with the 
Parisian cut, for Japanese gentlemen are already beginning 
to adopt European fashions, and will the ladies remain be- 
hind ? 

The imports of secondary importance are confined to small 
quantities of lead, tin, zinc, iron, iron wire, block tin, watches, 
Paris fancy articles, blankets, leather, hides, ivory, and sugar. 
There are, moreover, imports almost exclusively destined for the 
Frankish quarters, such as window glass, furniture, pottery, glass, 
clothes, wines, spirits, and preserves. 

“Far from having exaggerated,” remarks our author, “the 
commercial importance of Japan, I may add that for many years 
to come yet, that country will not yield what may be expected 
from it. Let its producing power be decuplicated, nay, centupli- 
cated, and it will not have attained its final limits. It is only 
just emerging from a state of things in which it had no other 
consumer but its own population. The north of the archipelago 
is as yet generally uncultivated, and down to the south of Nippon 
there are thousands of acres lying fallow, covered with forests or 
heaths, or turned into unproductive parks and pleasure grounds. 
But, however well and extensively Japan may be cultivated, the 
smallness of its territory will always prevent it from competing 
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in commercial enterprise with empires of such extent as China 
and Hindustan. Moreover, the: production of textile or alimen- 
tary commodities of absolute necessity cannot in our day be the 
monopoly of any particular people. Competition marches on- 
ward with giant strides for the good of mankind. Indian cotton 
has gained a footing in our markets by the side of the American 
material, and the Canal of Suez will shortly bring us African 
cotton. Scarcely ten years ago Europe depended for its silk 
and tea on China ; it can now choose between China and Japan, 
and soon it may perhaps also look to California for a supply of 
silk, where European speculators are already cultivating the 
mulberry tree, and attempting the introduction of silk manu- 
facture with the aid of Japanese colonists. 

“ Agriculture is the basis of society, but this can only become 
great by art or commerce, or rather by the constant and 
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simultaneous development of these three branches of human 
activity. 

“With the Japanese, or with the Chinese, agriculture is the 
foundation of social order, both countries have brought agricul- 
ture to the highest degree of perfection, but in other respects 
their aptitudes are totally different. We may say, in a general 
way, that the Japanese have, in a low degree, aptitude for com- 
merce, and display considerable natural genius for art and 
industry. The Chinese, on the contrary, satisfied with their tra- 
ditional technical processes and indifferent to all progress, excel 
in banking and financial operations, in the highest walks of 
commerce, as well as in the most petty huckstering. Let us 


then leave commerce to the Chinese, and industry to the 
Japanese. M. Siegfried calls them, not inaptly, the French of 
the east. It is important now that, beside their amiable quali- 
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ties, they should develope those that produce manufacturers, 
engineers, and navigators. . Japan, by its geographical 
position, the wealth of coal and ore hidden in its soil, the condi- 
tions of its climate, and the innate genius of its inhabitants, seems 
destined to me to become the seat of the workshops and factories 
of the industry and navigation of the entire western basin of the 
North Pacific Ocean.” 

Such is the opinion of our author, who by personal experience 
seems well qualified to have a voice in the matter. We have 
dwelt on the industrial and commercial portions of his work at 
such length—considering that these subjects are most suited 
to our pages, tliat we have no space left for quotations from a 
very interesting chapter, entitled “ First Lessons in Commerce,” 
and which gives a clear and detailed account of the financial 
tricks played by foreign merchants on the Japanese, to the 
serious injury of the latter ; but as the subject was amply dis- 
cussed in the journals of the period (about 1860), and also in the 
work of our Consul, Mr. Pemberton Hodgson, “ A Residence at 


Nagasaki and Hakodate in 1859-1860,” we pass it over as well 
as the succeeding chapter on the disturbances that ensued in 
consequence of the murder of Mr. Richardson, the burning of 
Kagosima, and internal dissensions, to employ the little space re- 
maining at our disposal to the social, literary, and historic infor- 
mation conveyed to us in M. Humbert’s work. 

Japanese literature may be said to owe its origin, as it does 
its written characters, to the Chinese. It was not until about 
the year 284 that the Japanese became acquainted with 
Chinese letters, when a certain scholar, Wang-jin by name, was 
introduced as a private tutor to the young Princes of Japan. 
The study of Chinese became fashionable. With the introduc- 
tion of Buddhism, Chinese began to exercise a large influence in 
the production of literary works. The Japanese are fond of re- 
ferring to their ancient language, which comprises many works 
in mythology and history. But as we cannot enter into these 
abstruse subjects, we content ourselves with saying something 
about popular literature, romances and ballads, such as are sung 
































by the lady singers, one of whom, accompanied by instruments, 
is shown in the beautiful cut on page 41. The songs are some- 
times heroic, the feats performed by the heroes often surpassing 
any of those attributed to the heroes of Ariosto’s pages. Thus 
Asahina-Sabro urges his horse against a whole host of enemies, 
rushes through them, seizing with his right hand a soldier armed 
with cuirass and. helmet, and spinning him round in the air, 
whilst with his left he slays at one blow two warriors equally 
redoubtable. Some of the songs seem simply absurd, at all 
events in the translation no sense remains, whatever meaning 
there may be attached to it in the original language. What, for 
instance, may be the wit or point in the following? “ The soul of a 
thieving weasel had concealed itself in the kettle of an old priest, 
who saw it leave it, when one day he had made a larger fire than 
usual.” In all middle-class families, they attach great import- 
ance to a picture representing an old man, armed with a rake, 
such as is used for raking up rice or wheat, and an old woman 
holding a broom, which seems intended for sweeping up dry 
leaves. The ballad sung in explanation of this picture, says that 
the pair represent the Adam and Eve of the country. They are 
frequently attended by a tortoise or a crane, two animals en- 
dowed with unchanging felicity and long life. At wedding feasts 
this picture is always exhibited, to symbolize probably the happi- 
ness attending the old age of a life spent in simple and loyal 
affection. The Japanese legend has its Genevieve of Brabant. 
Exiled to the woods, the noble lady there is delivered of a boy, 
whom she nurses and brings up. On the discovery of her inno- 
cence, she is led with great pomp to the court of the Mikado, 
and her dress of leaves exposed in a temple to the adoration of 
the people. Her son becomes one of the principal heroes of 
the empire. 

Trees and animals attaining to a great age are finally endowed 
with a human soul and supernatural powers. Old wolves have 
the gift of metamorphosis. A ballad tells of one who suddenly 
disappeared after having long been the terror of the country. 
When travellers thought they could safely pursue their road they 
met at night at the corners of woods a handsome young girl 
carrying a lantern painted with bouquets of roses. She became 
known far and wide as the Beauty with the rose lantern. But, 
alas! every traveller that followed her fell into the jaws of the 
wolf. 

The Tadé-yama is a very high mountain, having at the top a 
deep crater filled with human blood, which is kept boiling by the 
subterranean fire. The priests declare it to be one of the apart- 
ments of hell. 

The Japanese have a considerable number of moral tales ; for 
some we refer the reader to Sir Rutherford Alcock’s “ The Capi- 
tal of the Tycoon ;” we quote one from Humbert’s work, entitled 
“ The Quarryman.” There was once in Japan a poor quarry- 
man; he worked hard, earned little, and was not satisfied with 
his lot. He wished one day that he might be able to take his 
ease on soft mats, clothed in a silken caftan. An angel gratified 
his wish. But when he saw the emperor go by with a splendid 
retinue he wished to be in his position. His desire was fulfilled 
by the complaisant angel. But when the sun shone upon the 
country, drying it up and hurting the new emperor’s eyes, he 
wished to be the sun. He became the sun. Buta cloud ob- 
scured him and prevented him from seeing the earth. What! 
he exclaimed, a cloud is more powerful than I am; I would 
rather be a cloud. Hewas transformed into it. Rain descended 
in torrents on the land, carrying away everything; only one 
great rock resisted the shock of the waters. A rock defies me! 
he cried; let me bearock! And he becamea rock. But he 
saw at his foot a man poorly dressed, who, with a hammer and 
chisel kept knocking away large pieces from his hard side. 
What! exclaimed the rock, is a man stronger than I am? I 
ought to be a man. Thy wish be accomplished, replied the 
angel, and he became as before a poor quarryman; his work 
was hard, he earned little, but he was satisfied with his lot. 

In Japan it is only the middle class that visit the theatre ; 
men entitled to wear two swords never show themselves there 
except in disguise. The Japanese dramatists mostly borrow 
from the Chinese, and hence the stage plays are still very inferior 
to what they might be if Japanese writers would endeavour to 
rely on their own national genius. The chapter in M. Humbert’s 
work which treats of the Japanese theatre is so interesting and 
so concisely written, that to give extracts would not convey an 
adequate idea of its value ; all we can therefore do is to refer the 
reader to the text itself, and to the elaborate and beautifully 
executed cuts that illustrate it. The scenes before and behind 
the curtain, as well as in the refreshment saloon, are something 
totally different from what may be seen in any European theatre, 
There are also several cuts representing jugglers’ feats and 
descriptions of some of them, which make the reader long to see 
them performed, to convince himself that such tricks are really 
possible. 
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A very interesting chapter in the history of Japan is that 
which refers to the suppression of Christianity, which had been 
introduced by the Jesuits under the leadership of Francis Xavier, 
in the sixteenth century. We quote a few facts recorded by our 
author. 

The Mikado’s Seogoon, or chief minister, Fidé-Yosi, who by 
the bye had been a stable-boy, noticed with great concern the 
spread of Christianity in Japan. The Buddhist priests, too, 
made representations to the emperor on the same subject. “ How 
many sects,” inquired the latter, “do you think exist in my 
states?” “ Thirty-five,” replied the priests. “Well, this will 
make the thirty-sixth,” answered the jovial Mikado, But his 
prime-minister thought differently. Having heard that there 
lived in Europe a sovereign pontiff, wearing a triple crown, who 
claimed authority over all kings and emperors, and that some of 
the nobles and princes of Japan had actually entered into a cor- 
respondence with him, he thought it high time to strike a deci- 
sive blow. But to make sure of its being effective, he took a 
whole year to mature his scheme. At last, in the month of June, 
1587, his troops being distributed over the island of Kiusiu and 
the adjoining districts of Nippon, an edict was published by the 
Seogoon, as the Mikado’s lieutenant, commanding the sup- 
pression of Christianity within six months, the immediate 
expulsion of the missionaries, the closing of their schools, 
the destruction of their churches, and the return of all native 
converts to the original faith, Everything was accomplished 
according to the former stableman’s wish, except the last 
part of his decree. To his utter astonishment, .the native 
Christians of every class and age refused to abjure their 
new religion. He deprived those possessed of wealth of their 
property, imprisoned and banished others, but these examples 
of rigour produced no effect. Capital punishment was in- 
inflicted, but the victims presented their necks to the executioner 
with a resignation unknown before. The punishment was 
changed : in imitation of the Inquisition at Goa the obstinate 
converts were fastened to stakes and burnt ; others were cruci 
fied. In Japan the victim is fastened to a cross with four arms ; 
the hands are fastened to the upper and the feet to the lower 
arms. He is left thus exposed from morning till night. Then 
two executioners, the one on his right and the other on his left, 
thrust two long spikes, one under each arm pit, until they come 
out above and cross each other on the neck. The corpse is then 
left for twenty-four hours on the cross. The constancy of the 
Japanese martyrs was equal to that of the first professors of 
Christianity. The Dutchman Francis Caron, who was an eye- 
witness of the last phase of the persecution, says that the few 
instances of recantation that occurred, were attributable to the 
application of a torture more terrible than the cross or fire itself. 
It consisted in suspending the victim with his head downward, 
into the interior of a dry well, which was boarded over, the feet 
only passing through a hole in the centre, the well being thus 
rendered quite dark. Death relieved the victim from his suffer- 
ings only after eight or ten days of unspeakable torture. For 
three years these persecutions were continued ; atrocious and 
hideous inventions of cruelty were practised on more than 
20,500 victims—men, women, and children. 

As we have just entered upon a new year we will conclude 
with an account of the new year’s festivities that take place in 
Japan. But as we do not feel justified in dismissing our author’s 
work without giving the reader some general idea of the wealth 
of information lavished throughout its pages, let us name the 
subjects of the whole-page engravings with which it is adorned. 
They comprise seventeen landscapes and views of towns, a 
schoolroom, an aquarium, archery and horsemanship, the signs of 
the zodiac, cemetery at Nagasaki, Japanese trades, grand pro 
cession of the Dairi, a visit of the Seogoon to the Mikado, the 
Seogoon repelling the invasion of the Mongolians, colossal 
statue of Buddha, Buddhist temple, interior and exterior, the 
demon of dreams, crossing a ford, a tea-house, clock tower of 
Buddhist temple, Swiss legation, American legation, British 
legation, verandah of British legation, promenade at Yeddo, 
tumblers at Yeddo, military officers, fencing in Japan, Daimios 
in presence of the Tycoon, condemnation of a noble to suicide, 
bookseller’s shop at Yeddo, fish-market, dinner of citizen’s 
family, bridge of Nippon, singer and musicians, silk warehouses 
at Mitsoui, choir of the temple of the five-hundred genii, 
florist’s shop, drinking saki, chemist’s shop at Yeddo, women’s 
public bath, funeral cortége, festival of Gots-Tennod, dance of the 
Corean lion, tumblers and sword-swallowers, wrestlers, procession 
of the Roksa-Mia, procession of the demon’s head, another proces- 
sion, féte of standards, Japanese masks, rice dance, champs elisées 
of Yeddo, Japanese theatre, ditto, refreshment-room at the 
theatre, jugglers, danse costumée of priests, aristocratic tea- 
house, distribution of amulets, quarter of Sin-Yosiwara, the 
butterfly ballet, refreshment house of the Jankiro (quarter of 
women of the town), Japanese pic-nic, mew years day, 
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Brewers’ saturnalia, new year’s'day, ditto, curiosity shop at 
Yokohama, garden of English legation at Yeddo, a battery of 
the prince of Nagato ; the murderer Seidji carried through the 
streets of Yokohama, expedition of allied troops against the 
prince of Nagato ; and a Japanese fire. 

The list of these whole-page illustrations, exclusive of hundreds 
of smaller ones, the subjects of which are all fully described in 
the work, will show what a store of information, much of it alto- 
gether new to the west, is to be found in it. Let us now close 
with our promised account of new year’s festivities. 

Two days before new year’s day the inhabitants clean and 
decorate their houses. The decorations consist of two trees, a 
bamboo and pine tree, planted on either side of the door, and 
connected by means of garlands of rice-straw, decked out with 
red berries, oranges and strips of gilt or silver paper ; to cords 
stretched along the fronts of the houses are attached, like 
fringes, long blades of rice-straw and small boughs of pine or 
fern. On this day the guild of carpenters fix the large timbers 
of houses just then building, which are decorated in a fantastic 
manner, reminding one of the fir-tree, decorated with ribbons, 
German and Swiss carpenters place on the finished timber roofs 
of their houses. The streets are enlivened by crowds of people, 
buyers, lookers-on, tumblers, dancers, musicians, jugglers, mas- 
queraders, forming a comic medley. But the last days of the 
year are not wholly given up to pleasure; the 30th of the last 
month is the day of payments, for it is a principle of the 
Japanese not to carry debts into the new year. How our 
business men would rejoice if this were the rule with us ! 

All the houses must be decorated with flowers, and their 
pleasing colours are reproduced a thousandfold in all directions 
by small oblong pieces of polished metal suspended here and 
there among them. The bakers are exceedingly busy, for loaves 
and cakes must be presented as new year’s boxes to workmen, 
clerks, sérvants, and also friends. The brewers hold a grand 
carouse ; in the morning the new beer from fermented rice has 
been sold by auction. A mock procession of the brewers takes 
place, a carricature of the cortége of the daimios, at which they 
perform feats of prowess. This procession is really in honour of 
the inventor of saki. 

On new year’s eve the great auction of rice takes place 





by the light of finnumerable lanterns. At "midnight there is 
seen in the courtyard of every house a flame, which in a 
few minutes is extinguished. At the last hour of the year the 
Japanese kindle a bundle of matches, sprinkled with holy water, 
and, according to the direction, form, and crackling of the flames, 
draw the horoscope of their good or bad fortune for the coming 
year. This is also the moment of the second feast of the purifi- 
cation of the year. The temple servants of the ancient worship 
light large fires in the courts of the sacred buildings; the priests 
in their sacerdotal garments issue from the porch. But at that 
instant two frightful demons bar their passage. A few drops of 
holy water, however, soon put them to flight. Householders also 
go about the house exorcising evil spirits by throwing roasted 
beans at them. 

On new year’s day everybody pays everybody else compli- 
ments and visits, or sends his card. In the days of power of the 
Seogoons all the feudal nobility and all public functionaries paid 
the lieutenant of the Mikado a state visit. New year’s day is 
the grand day for flying kites, which the Japanese make after 
the most fantastic designs, and in a manner, when flying, to 
engage each other and fight a sort of duel, until one falls to the 
ground. Among the articles specially sold at this season we 
may mention coloured eggs, like our Easter-eggs. All sorts of 
amusements are going on in the streets, one of them is rather 
pretty. A man has a number of mice in an open cage, where 
they work the pestles of a rice-mill. He takes one of the ani- 
mals, hides it in the breast of his gown, and then putting a piece 
of money in a box, he invites the spectators to bet on head or 
tail. The box is placed ina sort of temple, to which a ladder 
ascends; the mouse is let loose, mounts the ladder, opens the 
box, takes out the money, brings it down and places it in the man’s 
hand, and thus decides who wins and who loses. In all these 
exhibitions the first places are always reserved to children. The 
Japanese new year’s day, in fact, answers to our Christmas, which 
is also essentially a children’s festival. 

In conclusion, we may add that M. Humbert’s work also con- 
tains a set of tables, showing the geographical divisions of Japan, 
its political divisions, and a chronological list of the Seogoons 
from 1185 to 1868. 
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EXPERIMENTS ON THE OXIDATION OF IRON. 
By ProFr. F. CRACE-CALVERT, Ph.D., F.R.S. 


HESE experiments were first reported in a recent volume 
of the ‘Memoirs of the Literary and Philosophical 
Society of Manchester.” We give them here by the 
kind permission of the author. ‘The important practical 
advice given towards the conclusion of the paper de- 
serves the attention of every one interested in iron ships. | 

Some two years since Sir Charles Fox inquired of me if I could give 
him the exact composition of iron-rust, viz. the oxidation found on the 
surface of metallic iron. I replied that it was admitted by chemists to 
be the hydrate of the sesquioxide of iron, containing a trace of ammonia; 
to this he answered, that he had read several books on the subject in 
which the statements referring to it differed, and from recent observa- 
tions he had made, he doubted the correctness of the acknowledged com- 
position of rust. He further stated that if he took a bar of rusted 
wrought-iron and put it into violent vibrations by applying at one end 
the fall of a hammer, scales would be separated which did not appear to 
him to be the substance I had described. 

This conversation induced me to commence a series of experiments 
which I shall now detail. 

I first carefully analyzed some specimens of iron-rust which were pro- 
cured as far as possible from any source of contamination. Thus, one 
of these samples was supplied to me by Sir Charles Fox, as taken from 
the outside of the Conway Bridge, the other secured by myself at 
Llangollen, North Wales. 

These specimens gave the following results when submitted to 
analysis:— 





Conway Bridge. Liangollen, 








Sesquioxide of iron. . . . 92°900 93°094. 
Protoxide ofiron . . . . 6°177 5810 
Carbonateofiron . . . . O'617 0°605 
Carbonate of lime . . . . 0'295 0°295 
RR es ew eR o'196 
Ammonia... .- -+ trace trace 

100°000 100000 


These results clearly show the correctness of Sir Charles Fox’s state- 
ments that the composition of the rust of iron is far more complicated 
than it is stated in our text-books, Therefore the question may be 
asked, Is the oxidation of iron due to the direct action of the atmo 
sphere, or to the decomposition of its aqueous vapour ? or does the very 
small quantity of carbonic acid which it contains determine or intensify 
the oxidation of metallic iron? To reply to these queries I haye made 
a long series of experiments extending over two years, which I hope 
will tend to throw some light on this very important question ; and 
although it appeared to me /an easy matter to solve, still I have had 
many difficulties to overcome, which will be described as they occurred 
in the course of my investigations. 

The first series of experiments consisted in placing crinoline and steel 
wires, very carefully cleaned, in tubes containing pure, dry, or moist 
oxygen; and in another series of tubes, containing the same gases, was 
added 1 per cent. of carbonic acid or a trace of ammonia. 

Before describing the facts observed, I must state that the oxygen was 
prepared from pure chlorate of potash, mixed with a little binoxide of 
manganese, and the gas obtained passed through several feet of U-tubes 
filled with glass moistened with sulphuric acid and caustic potash. The 
carbonic acid was purified by washing it with water and passing it 
through U-tubes containing sulphuric acid. The ammonia was purified 
by first passing it through a saturated solution of ammonia and then over 
caustic lime. These purified gases were then introduced into tubes having 
I centim. diameter, and 30 centims. in length, which had been previously 


filled with dry mercury, and containing an iron blade, to the bottom of 


which had been fixed a small mass of gutta percha, so as to isolate the 
iron from the mercury, and prevent galvanic currents. 

The results of the above experiments were so unsatisfactory that I 
was led to infer that I had overlooked some source of error ; and it was 
so; small globules of mercury, having adhered to the perfectly polished 
surfaces of the iron, had become centres of galvanic action—determining 
the oxidation on the blades, and thus rendering the series of experiments 
discordant. 

To overcome this source of error, cleaned blades of steel and iron, 
having a gutta-percha mass at one end, were introduced into similar 
tubes to those employed in the previous experiments, and were placed 
over a mercury-trough ; the atmospheric air was displaced by a current 
of pure oxygen conducted to the top of the experimental tube, and it 
was then easy to introduce into them traces of moisture, carbonic acid, 
and ammonia. After a period of four months the blades of iron so ex- 
posed gave the following results:— 


Dry oxygen . . . ~~. . « No oxidation. 
y : : 
In three experiments, only one blade 


Damp oxygen . . .- . slightly oxidised. 


Dry carbonic acid. . . . . No oxidation. ; 
Slight appearance of a white precipi 
tate on the surface of the iron— 
Damp carbonic acid . . . .< found to be carbonate of iron; two 


only out of six experiments did not 
give this result, 
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No oxidation. 
( Oxidation most rapid, a few hours 
y being sufficient ; the blade assumed 
*\ a dark green colour, which then 
turned brown-ochre. 
No oxidation. 
No oxidation. 


Dry carbonic acid and oxygen . 
Damp oxygen and carbonic acid 


Dry oxygen and ammonia . . 
Damp oxygen and ammonia. . 


The above results prove that under the conditions described, pure and 
dry oxygen does not determine the oxidation of iron ; that moist oxygen 
has only a feeble action ; dry or moist pure carbonic acid has no action, 
but that oxygen containing traces of carbonic acid acts most rapidly on 
iron, giving rise to protoxide of iron, then to carbonate of the same 
oxide, and lastly to a mixture of saline oxide and hydrate of sesqui- 
oxide. ; 

As these facts tend to show that carbonic acid is the agent which de- 
termines the oxidation of iron, I am justified in assuming that it is the 
presence of carbonic acid in the atmosphere and not its oxygen or 
aqueous vapour, which determines the oxidation of iron in common air.! 
Although this statement may be objected to at first sight, on the ground 
of the small amount of carbonic acid gas existing in the atmosphere, still 
we must bear in mind that a piece of iron, when exposed to its in- 
fluences, comes in contact with large quantities of carbonic acid during 
twenty-four hours. 

‘These results appeared so interesting, that I decided to institute 
several series of experiments. 

First Series. —Perfectly cleaned blades of iron placed in bottles filled 
with ordinary Manchester water were rapidly covered with rust, whilst 
similar blades placed in the same water previously deprived of air and 
carbonic acid by boiling, remained free from rust for a period of four 
weeks ; thus proving that oxygen and carbonic acid are necessary for the 
production of oxide of iron in presence of water. 

Second Series.—Into bottles filled with some pure distilled water 
(which had been boiled and then allowed to cool in corked flasks) 
blades of iron were introduced, and a part of the water in the bottles 
was displaced by common air, pure oxygen, or carbonic acid gas ; but 
the results were unsatisfactory. I therefore decided to keep the upper 
part of the blade dry: to effect this, clean blades of crinoline-wire were 
introduced into bottles containing pure oxygen, and then boiled, and 
cooled distilled water was introduced by means of an aspirator until only 
half the blades were immersed in the water. By this method I was 
enabled to ascertain the comparative degree of oxidation of that part of 
the blade dipping in the water, and the results observed were as 
follows :— 

The section of the blades out of the water remained bright for 
several days, whilst that in the water became attacked in about six or 
twelve hours; and the deposit increased so quickly that, after two or 
three days, the blade was entirely covered with an ochre deposit of the 
hydrated sesquioxide of iron. This rapid oxidation of iron under these 
circumstances appeared to me to be entirely due to a 
galvanic current; for the oxide was deposited in two | ; 
separate columns, which left the outside edges of the blade | } 
perfectly bright as well as the centre of it, each separate 
column apparently representing the poles of a battery. In 
fact, the production of this precipitate was so rapid that, 
after a short time, a considerable amount was found as a 
deposit in the bottle. 

To be certain that the oxidation of the immersed portion of the blade 
was not due to the fixation of oxygen dissolved in the fluid, but to the 
decomposition of water through a galvanic current, I examined the 
gaseous mixtures existing in the upper part of the bottle, and found 
hydrogen in large quantities, thus proving that the water had been de- 
en its oxygen being fixed by the iron, whilst the hydrogen was 
iberated. 


ACTION OF OXYGEN-CARBONIC ACID ON IRON IN PRESENCE OF 
WATER. 


To ascertain the influence which carbonic acid exerts on the oxidation 
of iron, I prepared mixtures of oxygen and carbonic acid in the follow- 
ing proportions :— 

25 of oxygen to 75 of carbonic acid. 


50 ” 5° ” 
75 ” 25 ” 
84 22 16 > 
88 - 12 


> 
Having introduced iron blades and the above gaseous mixtures into 
bottles, they were inverted over water so that their necks dipped into 
this fluid ; when half the gaseous mixture had been displaced by aspira- 
tion, as in the previous experiments, the following results were obtained, 
viz. whilst that portion of the blade standing out of the water in the pre- 
vious experiments remained for weeks unoxidised, in this series the same 
section of the blade assumed rapidly a dark colour, which became after- 
wards of a dark brown. This change of colour was no doubt due—first, 
to the formation of carbonate of the protoxide of iron, mixed with carbon 
existing in the iron, and then the excess of oxygen in the mixture con- 
verted the carbonate into magnetic or saline oxide of iron, with a little 
sesquioxide of iron, Whilst these phenomena were proceeding with 
that portion of the blade exposed to the gaseous atmosphere, the one 
dipping into the aqueous solutions was observed to lose its brilliant and 


[hese results prove the statement of Bonsdorff (see Gmelin, vol. v. p. 185), that 
carbonic acid has no action on iron, is incorrect. 
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metallic lustre in a few minutes, presenting a black appearance, which 
became, at the end of three hours, of a dark greenish hue, due to the 
formation of similar compounds to those above described. 

In all these experiments the water became not only turbid after a short 
time, but on the surface of the same floated a considerable amount of 
magnetic oxide and carbonate of the protoxide of iron, and which varied 
in quantity according to the relative proportions of oxygen and carbonic 
acid employed. This series of experiments confirms again the previous 
ones, that carbonic acid is a most active agent in determining the oxida 
tion of iron.! 


ACTION OF CARBONIC ACID ON IRON IN PRESENCE OF WATER. 


Having studied the action of oxygen and of carbonic acid and oxygen 
on iron in the presence of water, I was desirous of ascertaining what 
would be the action of carbonic a¢id and water. I operated in a simi- 
lar manner as in the previous experiments, and observed that the blades 
in the gaseous mixtures had assumed a dark grey appearance ; that in 
the liquid was black, the carbon having been rendered perceptible by the 
iron having been dissolved as carbonate of protoxide of iron, soluble in 
the excess of the carbonic acid. After a few days, a perfectly white de- 
posit was formed on the edge of the water, which gradually increased 
and became so abundant that some fell to the bottom of the vessel. 
Water had been decomposed and hydrogen liberated. 

I again made another experiment which further illustrates that car- 
bonic acid is the real determining agent of the oxidation of iron. 
Thus :—A blade of steel placed in pure water which had been previously 
deprived of all gaseous mixtures by long boiling, and then allowed to 
cool; the metal remained bright for several days, and when any signs of 
oxidation appeared, it was only on a few parts of the blade. The care- 
ful examination of this fact led me to infer that the limited action which 
had taken place might be attributed to traces of impurity in the iron; 
and this view was supported by the previous observations described, on 
the influence which minute globules of mercury exert on the oxidation 
of iron, as well as the known influence which a few thousandths of 
antimony, platinum, tungsten, sulphur, phosphorus, &c. impart to iron; 
and, again, the facts I published a few years ago, that by covering the 
one-hundredth part of a blade of iron with zinc, the whole of the blade 
is prevented from rusting when plunged in soft or sea-water; whilst 
platinum, under the same circumstances, promotes, in a marked degree, 
the oxidation of iron. Therefore, if a minute quantity of a substance 
modifies the properties of iron so as to facilitate or retard its oxidation, 
we may, I think, fairly assume that any impurity in the purest steel 
(watch-springs) may give rise to the few specks of oxide which were 
observed in the steel placed in boiled distilled water. 

Whilst I was engaged in the above experiments, it occurred to me 
that it might be useful to make a series with the view of throwing light, 
if possible, on a fact stated by Berzelius, and well known to alkali and 
soap-manufacturers, viz., that caustic alkalies have the property, even 
when dilute, of preventing the oxidation of iron. ; 

Do the alkalies possess the curious property of rendering the iron 
‘*passive,” or, as Berzelius has supposed, is the iron in a negative 
electrical condition? This is a very difficult question to solve. From 
many observations I have made, I am led to believe that the iron is in 
a passive state; and this opinion is based, not only on the known data, 
that a blade of iron is not attacked by strong nitric acid, and that we 
have no electrical current if one fluid and one metal are brought in 
contact, whilst if two fluids and a metal, or two metals and one fluid 
are employed, a galvanic current is generated. My experiments show 
that not only caustic alkalies possess this peculiar property, but also 
their carbonates and bicarbonates; and I hope that the following ex- 
periment will throw some light on this point. A blade of polished iron 
was dipped into a solution of caustic soda, and at each end of the blade 
was attached a wire communicating with a galvano-multiplicator, and 
no galvanic current was generated; and, again, when blades of perfectly 
polished hoop-iron were placed in bottles half-filled with solutions of 
caustic alkali, carbonates anc bicarbonates containing from I to 5 per 
cent. of these compounds, and only a part of each blade was immersed 
in the solution, the other part being exposed to atmospheric air enclosed 
in the stoppered bottles, the results were, that after three months neither 
that portion of the blade dipping in the liquid nor that in the atmo- 
sphere was in any way rusted in the solutions containing 54 per cent. of 
alkali; and in the experiments with I to 24 per cent. only part of the 
blades out of the water were slightly oxidised. 

I was much surprised to find that the carbonates and bicarbonates of 
the alkalies acted in the same manner as their hydrates in preventing 
the oxidation of iron not only on that part of the blade immersed in the 
solutions but also on that which was exposed to a damp atmosphere of 
common air. Previously to obtaining these results, I was inclined to 
believe that caustic alkalies prevented the oxidation of iron by absorbing 
the carbonic acid of the atmosphere; but, as carbonates and even bi- 
carbonates act ina similar manner, it is evident that this view of the 
action was erroneous. 

The results above stated not coinciding with those obtained by Payen, 
and given in Gmelin (vol. v. p. 185), I repeated his experiments, and 
found that the portions of the blades of iron immersed in dilute alkaline 
solutions as described by him are preserved from oxidation, but that the 
portion out of the liquor becomes covered with oxide, which increases 
in inverse ratio to the strength of the solution, and that when the pro 
portion of 1 part of thealkali to 2,000 parts of water is reached, the oxida- 

1 The composition of the various deposits ab ve described was not assumed, but 
was determined by careful analysis. 
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tion of the iron proceeds rapidly on that part of the blade just above the 
surface of the water. 

This series of experiments confirms the opinion already expressed that 
the iron exists in a passive condition, and that this condition only attains 
sufficient power to resist oxidation by atmospheric oxygen when there is 
5 per cent. of either hydrate or carbonate of alkalies in solution. 

I have repeated also M. Payen’s experiments on the preservative 
action of weak solutions of carbonate of soda, and find that my results 
do not correspond with his. He states that 1 part of a saturated solu- 
tion of carbonate when diluted with 54 parts of water will preserve iron 
from rust, while 1 with 59 will not. I find that the iron rusts in both 
cases, thereby proving that stronger solutions are necessary to prevent 
oxidation. 

I have made many experiments with the view of discovering the cause 
of this interesting preservative action which alkaline solutions exert on 
iron, but have failed. Knowing the destructive influence which sea- 
water has on iron, and the serious injury done to iron ships through the 
action of bilge-water, a series of experiments were made with sea-water, 
to which was added such a quantity of caustic soda or potash or their 
carbonates that, after the salts of lime and magnesia were decomposed, 
there still remained in the solutions 1 to § per cent. of alkalies or the 
alkaline carbonates ; and when iron blades were introduced into such 
liquids, they gave the same results as when iron had been dipped par 
tially into an alkaline solution of Manchester water. I would propose, 
in conclusion, that a certain quantity of soda-ash should be introduced 
from time to time into the bilge-water of iron ships, as by so doing a 
great saving would be effected, as it would prevent the rapid destruction 
of such ships. 








After reading the above paper Mr. E. Hunt enquired whether I had 
made experiments to ascertain if the presence of caustic alkalies or their 
carbonates when mixed with sugar prevented the marked action of that 
substance on iron. Considering this a most important question to 
determine, as iron ships are rapidly destroyed when used for conveying 
sugar from the colonies to this country, I instituted the following series 
of experiments : 

Blades of iron were partly immersed in a solution containing 10 per 
cent. of sugar, and in similar solutions to which had been added 24 to 5 
per cent. of caustic and carbonate of soda ; after a month the same 
results were obtained with the saccharine as with the aqueous solutions. 
But as it would be impracticable to use solutions of caustic or carbonated 
alkalies in the holds of ships laden with sugar, I thought it therefore 
advisable to try what might be the influence of zinc when attached to 
iron in preventing its oxidation, and am glad to say that a piece of zinc 
covering about the fiftieth part of the blade preserves the iron from rust- 
ing in that part of the blade immersed in the sugar solution. The use, 
therefore, of plates of zinc fixed on the sides of an iron vessel, or, per- 
haps better, the employment of galvanized iron plates in the construction 
of ships, deserves the attention of shipowners. 


THE EXTRACTION OF GOLD AND 
FROM COPPER PYRITES. 
By M. F. CLAUDET. 


SILVER 


HE copper pyrites of Spain and Portugal contain a 
minute proportion of gold and silver, amounting 
to from ‘oo2 to ‘0028 per cent., or from 2 to 3 in 
1000 parts, in one ton of pyrites, after having been 
roasted. M. Claudet, who is associated with Mr. 

4 J. Phillips, in a manufactory at Widnes, near 
Liverpool, for the extraction of copper from the residues of 

pyrites, describes the process which he has successfully applied 

at those works. 

The ore having been ground and sifted, and then roasted in a 
reverberating furnace at a low temperature, with the addition of 
chloride of sodium, or common salt, is placed in a large tub with 
a double bottom, forming a filter, where it is washed several 
times with a weak solution of hydrochloric acid. By this process 
the sulphate of soda and the chloride of copper formed during 
the operation of roasting are extracted and dissolved ; and in 
addition the chloride of silver is also formed. When the copper 
only is required, the washings are run off into other tubs, into 
which pieces of iron have previously been put, chloride of iron 
is formed, and the copper is precipitated in the metallic state. 
The copper is afterwards melted and refined, and is made into 
merchantable copper. 

For the separation of the precious metals, I take the first three 
washings, which I found to contain 95 per cent. of all the silver 
that is dissolved, and run them into a wooden cistern, where 
they rest until the solid substances mixed with them are depo- 
sited. The clear liquor is then withdrawn into another tub, and 
a solution of iodide of potassium is added to them, the solu- 
tion having been formed with a quantity of water equal to one- 
tenth of the liquor. The mixture is thoroughly stirred, and 
then allowed to rest for forty-eight: hours, when the clear water 
is drawn off, and the tub again filled with liquor to be similarly 
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MELENE QOE 7 ZEL 
Specimen of Ornamental Bookbinding of the Sixteenth Century. 


treated. At intervals the deposit accumulated in the tub is 
collected. It consists chiefly of sulphate of lead, iodide of~silver, 
and salts of copper. These last are easily separated by washing 
with weak hydrochloric acid, and the deposit thus cleared of the 


| The quantity of silver and gold separated by the process above 
| 

| 1 

c , j . ; } eer as hs, Gs Ter ee 739 pounds 

copper-salts is decomposed by metallic zinc, which, in the 7391 
| 


described, at the works at Widnes, during the year 1871, from a 
gross weight of 16,300 tons of roasted ore, was— 


: , a 

presence of water rapidly and completely reduces the silver, by ; ae 
uniting with the iodine, to form soluble iodide of zinc. The 746 
products finally are: 1st, soluble iodide of zinc, which, separated 2 


by filtration, is employed in substitution for iodide of potassium equivalent to 350 grains of precious metals per ton gross, and 
in the subsequent operations. 2nd, A deposit, containing silver, | producing a clear gain of £3,250. The cost of separation, com- 
and consisting chiefly of lead in the metallic state and asa sul- | PESINS the 300 pounds of iodine consumed in the process, 
phate, of which the following is an analysis of a desiccated | #mounted to £416. 








sample :— 
Per cent. 
Go) ge Se age ene nS 5°95 
Gold leh a ac ime cae cit cee aes 0°06 
—. ee ee — SPECIMEN OF ORNAMENTAL BOOKBINDING OF 
o Pa ae ee ee ee ee roy 
Oxide WERONG << 6 6 4s ic ee |6RA THE SIXTEENTH CENTURY. 
Omdeorwon . . . . . 1. «2. 1°50 
Lime (IES EES er a ee I'Ilo NE of the most celebrated collectors of books at 
SulpetIC ACI. 2 es ss 7°68 theendof thesixteenth century, M. Jacques Auguste 
Insoluble residue. . . ...+s- 1°75 de Thou, had all his volumes bound in gilt morocco 
Omypenandiless. . . 2. . « +. 3°62 and calf. ‘ We now know, thanks to M. Pichon,” 
writes M. Edouard Fournier, in his treatise on the 
100°00 





| 
“ Art of Bookbinding in France,” “ how many sorts 
Showing about six per cent. of silver, and gold to the amount | ofbinding Auguste de Thou adopted for his books : red morocco, 
of a hundredth part of the silver. From this deposit the silver | green morocco, lemon-coloured morocco—the last especially 
and gold are separated by the ordinary processes. for books treating of the exact sciences;—plain calf, with fillets of 





























gold—a binding of a modest and solid richness ;—white vellum, 
after the fashion of the Elzevirs, with this difference, that De 
Thou not only imprinted his arms, but also ornamented his books 
with fillets of gold, notwithstanding the difficulty of execution of 
such work on vellum, and even gilt them on the edges, in order, 
no doubt, that in company of the others, in full morocco toilet, 
they should not have too much an air of dishabille. M. Pichon 
likewise informs us of several kinds of ornament which M. de 
Thou festooned upon his books, and which he knew how to vary 
according to the different periods of his life.” 

One of De Thou’s books is catalogued hy M. Auguste 
Fontaine at the price of 15,000 francs, or £600, being “ A Col- 
lection of Prints representing the Troubles, Wars, and Massacres 
which followed in France upon the Reformation in Religion, from 
the death of Henry II. (1559) till the year 1573, with the ex- 
planation.” It4s an oblong folio bound in green morocco, with 
rich fully gilt compartments, volutes and foliage, gilt edges, &c. 
This collection, very rare, and which has come down to us in an 
excellent state of preservation, contains thirty-two numbered 
prints, skilfully engraved by Fr. Hagenberg, from the paintings 
of the League of Perissin and Tortorel. This superb copy, 
which contains, besides, the Massacre of St. Bartholomew and 
the Siege of Rochelle (1573), subjects which the series engraved 
by Perissin and Tortorel did not admit of, belonged to Jacques 
Auguste de Thou. The magnificent binding, of which we offer 
a specimen reduced from one of its admirable compartments, 
proves how much he valued this collection, already precious in 
his time. The Baron J. Pichon, from whom these particulars 
have been obtained, was the last proprietor of the book. 


ABSTRACTS OF PAPERS IN THE MAGAZINES OF THE 
ASSOCIATED ENGINEERS, ARCHITECTS, 
AND BUILDERS OF GERMANY. 





HE following abstracts are specimens of those which we 
intend to give regularly, from both German and French 
works. It is believed that such digests will prove valu- 
able to our professional readers in Great Britain and 
America. They will afford a useful index to a vast mass 
of practical papers, bearing upon works or studies of a 
specific nature, and often offering useful suggestions to those similarly 
engaged. The references will enable readers to obtain the number or 
volume of the original, containing any particular paper which they de- 
sire to see in full. The following are translated from ‘‘ Der Civil- 
ingenieur— Zeitschrift fiir das Ingenieurwesen. Herausgegeben von K. R. 


Bornemann, Kunstmeister zu Freiberg,” Leipzig, Arthur Felix. 
> } > 














Magazine of the Association of German Engineers, 1871. 
Vol. XV. Parts 7 and 8. 


Schindler. On the application of Heat in Steam and Air 
Engines.—After taking a historical survey of the general development 
of the steam-engine, the author arrives at the conclusion that steam- 
engines may be divided into two groups, viz., into such as aim at the 
most favourable construction for obtaining the greatest amount of heat, 
like those of Woolf, Corliss, and Siemens, and into such, in which 
cheapness and simplicity are the chief considerations, as in high-pressure, 
oscillating and rotary steam-eagines. In the most favourable case, 
2 kilogr. of coal will produce the effect of one horse-power per hour, 
which is equal to a loss of 95 per cent. of the heat produced in the heat- 
ing space. Now, since a portion of this loss arises from the fact that of 
the 636 parts of heat necessary to produce 1 kilogr. of steam, 496 are 
wanted solely for the alteration of the aggregate condition, ether-steam 
has been used instead of water-steam, as with ether the change of condi- 
tion requires only 183 parts, and finally, air has been tried, which for its 
change of condition requires no heat at all. But Ericsson’s first air- 
engine was constructed under the erroneous impression, that the heated 
air could do work without the loss of heat, wherefore the heating surface 
was far too small. His later system, applied to a marine engine of 600 
nominal horse-power, did not answer his expectations, so that air- 
engines have not again been used in ships. The small air-engines, 
patented by Ericsson in 1860, were indeed employed for certain in- 
dustrial purposes, but consumed 4 kilogr. of coal per horse-power an 
hour, which represents a loss of heat amounting to 974 per cent. 
Strongly heated air, up to 230° to 300° was then tried, but did not answer 
on account of defective lubrication. Then came the gas-engines, driven 
by a mixture of coal-gas and atmospheric air, among which that of 
Lange is distinguished by the smallest consumption of gas (1 cubic meter 
a horse-power per hour). It is also most effective as regards turn- 
ing the heat to the best account, viz., 10 per cent. Electro-magnetic 
engines being made for similar purposes, the author includes them in his 
comparison. As early as 1835, Jacobi of Petersburgh, had propelled a boat 
with 3 to 1 horse-power, on the Neva, by means of a battery of sixty- 
four elements ; but even the electro-magnetic engines exhibited at Paris 
by Kravogl, did not fulfil the expectations they had raised, though there 
was in them no detrimental change of currents when the magnets were 
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most effective. If now we compare the efficiency of these engines as re- 
gards actual work with the heat generated by the consumption of zinc, 
we find it to be 25 per cent., and yet the steam-engine deserves the pre- 
ference. For the use of a motor is determined chiefly by the space it 
occupies, its safety and durability. In steam-engines, the most favour- 
able result can be obtained only by the high tension and expansion of 
the steam, which are to some extent checked by the heat-conducting 
power of the sides, defective steam-tightness of piston and condenser, 
and other imperfections. For which reason it is impossible to deter- 
mine beforehand the most favourable ratio of expansion, which must 
be sought for where the tension is equal to the counter-pressure pro- 
duced by internal resistance, and consequently depending on the 
workmanship. A second important point is the construction of the 
boiler, which must be such that the heat developed in the heat- 
ing-space is taken up as much as possible. This will most easily be 
effected by bringing the water in contact with warmer and warmer 
masses of the products of combustion and, vice versa, the current 
of the of combustion with colder and colder water. The 
experiments with so-called superheaters, inserted in the escaping pro- 
ducts of combustion, could have no notable results, because here the 
already cooled gases come in contact with hot steam ; but the principle 
of pre-heaters is sound. Firing and draught must also be properly at- 
tended to ; there must be a certain proportion between the quantity of 
steam or water consumed, and ‘the weight of air entering the heating- 
space. From what has been stated it follows that a greater per-centage 
of effective heat can only be obtained by enlarged dimensions. As the 
maximum ofthe effective heat that is obtainable, the author indicated a 
thirty-three-fold expansion, which gives an active degree of 0°18, which, 
however, on account of the impossibility of an exact theoretical practice 
in firing and heat-communication to the boiler, would even in the most 
favourable case sink down to 0°12, the consumption of coal, however, 
amounting only to 0°83 kilog. an hour per horse-power. With respect 
to air-engines the author found that when the air is heated to 180° the 
mechanical effect would amount in class 1 (closed air-engines with con- 
densers) to 23 percent. ; in class 2 (open air-engines without condensers) 
the same ; in class 3 (open air-engines with condensers) to 27 per cent. ; 
and lastly, in class 4 (air-engines worked by the products of combustion) 
to 21 per cent. ; but would, on account of the various resistances, be 
reduced by about 4 per cent. The comparative sizes of the cylinder of 
an air-engine of 100 horse-power, will be: class 1=8; class 2=0'7 ; 
class 3=17; and class 4=0 32 cubic meters. 


gases 


3 But it must be observed 
that an engine of class 2 would consume 11,500 kilog. of air per hour 
and that great care would therefore be necessary. A main defect of the 
air-engines at present in use is want of lubrication ; another, the im- 
perfect firing arrangements, but the author thinks them capable, with 
180° of air-heat and a tension of five atmospheres, of producing, without 
becoming too bulky, an effective application of heat of from 17 to 19 per 
cent. It is therefore more favourable than in steam-engines, whilst, on 
the other hand, in the former the volume of the cylinder is 4:4 larger 
than in the latter. But taking the steam-boiler into consideration, the 
bulk of steam-engines is four times that of air-engines. The former, 
moreover, must work with a tension of 10 atmospheres, and are far 
more complicated than air-engines. For less heavy work gas-engines 
are very applicable, but subject to the serious drawback of working 
explosively and expensively, since one cubic meter of gas costs as much 
as 6 kilog. of coal. The working expenses of electro-magnetic prime 
movers are still higher, being equivalent to 40 kilog. of coal per horse- 
power. Hence air-engines appear in almost every respect to be the 
most profitable. 


Magazine of the Austrian Engineer and Architect Association. 
Year XXIITI., 1871. Parts 11 to 14. 


Lamezan. De Diesbach’s system of Digging for Peat.—The 
great peat-mosses of Austria, on the hither side of the Leitha, comprise 
at least 50,000 jochs (= 6,400 square meters), with about 160,000,000 
of cubic 4/afters (= 108 cubic feet) of peat, and in Hungary about 
200,000,000 cubic 4/afters (= 8 cubic meters). The chief task to turn 
these to the best account consists in lighting upon a good method of 
digging, treating, and drying the material, since compressed and pro- 
perly dried peat yields a fuel which, in many localities, may vie with 
coal.! Count de Diesbach, of Fribourg in Switzerland, has pointed out 
a very rational mode of operating on peat-bogs, which is based on the 
circumstance that peat-bogs are always largely saturated with water, 
and that they can most easily be attacked at the points where there is 
most water. A kind of ship or punt of sheet-iron, 15 meters long, 3°5 
meters wide, having at its front a sort of grapnel to attach it to the firm 
land, carries a steam-engine, and a colossal spade which is driven by 
steam, and in its vertical descent cuts off a mass of turf, and in its ascent 
throws it into a funnel placed on the ship. Thence the peat passes into 
a softener and mixing apparatus, from which a pump raises it into an 
elevated basin in the ship. The compressing and drying is done on 
land. Three men and two women with this apparatus prepare in 100 
days 5,000 tons (= 2000 pods) of saleable peat, which need not be win- 
tered under sheds, but for which a slight cover of straw or reeds is 
sufficient, and which is only half the cost of coal. In locomotives it 
produces a very rapid heat, and needs no raking up. The ash yields 
excellent manure. Peat-charcoal, on account of its cleanliness, is very 
useful in metallurgical operations. Its dry distillation yields photogen, 
lubricating oil, paraffin, asphalt, creosote, &c. From 6 to 12 cubic 


is used in the manufacture of iron, see ‘‘ Waste Pro- 


' For localities where peat ‘ 
, Hardwicke. 1862. 


ducts,” by P. L. Simmonds. 
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meters of standing peat are wanted for 1 ton of dry compressed peat ; 
and of this latter 2 to 3 tons for the production of I ton of peat-char- 
coal. 

Magazine of the Association of German Engineers. Vol. XV. 
Parts 9 to 12. 


Pneumatic System of laying Foundations, by Klein Brothers, 
Schmoll and Giartner.—This system, adopted in the construction of the 
bridges over the Danube at Steyeregg, Mannshausen, and Nussdorf, 
involves less loss of air than the pneumatic system followed in the con- 
struction of the bridge over the Rhine at Kehl, since the tube with the 
dredging apparatus has no connection with the outer air, the material 
that has been raised up to the air-sluice being thrown by a caster into 
special receptacles attached to the air-sluice, which until they are full, 
are closed outwards and open inwards, but which, when full, are closed 
inwards and open outwards. 


Magazine of the Hanover Association of Architects and Engi- 
neers. Vol. XVII, 1871. Parts 3 and 4. 

Clauss. Plan of Water-supply for the Towns of Dortmund and 
Horde.—The towns of Dortmund and Horde, the iron-works at Horde, 
and the Cologne, Minden, and Bergish-Markish Railway were to be 
supplied with 10,820 cubic-meters of water a day from the river Ruhr, 
near Schwerte. The plan and estimate of expense, here given in full 
detail, were prepared for this purpose. The plan included a steam 
pumping apparatus, by which the water was to be lifted from the river 
into a filtering basin, situate about 99 meters above Horde, and 114°5 
meters above Dortmund. Horizontal twin-engines of 190 horse-power, 
with pistons 0°788 meters in diameter, were to be employed, to work 
directly two double-acting pumps of 471 millim. diameter, and 1412 
millim. lift. ‘The river water was to be conducted directly through a 
filtering tunnel, and filtered in four elevated reservoirs, having alto- 
gether 3,940 square meters of sand-bed. The formula e= 0'00238 4d 
= 0°33 inches was used to calculate the strength of the pipes lying under 
a pressure of tenatmospheres. The pipes were to be lined with hot tar, 
and laid at a depth of 1°57 meter all through. The detailed estimate of 
cost, annexed tothe plan, deserves attention. 


Magazine of the Association of Austrian Engineers and Archi- 
tects. Year XXIII, 1871. Parts 15 to 18. 


Nordling. On Distance between Watering Stations.— 
Formula which, the levels being given, would determine the distances 
between watering stations, if not many other points had to be con- 
sidered. 


Engel. Eight-horse-power Steam-engines for Printing 
Offices.—Arrangement with triangular framework for both steam 
cylinders working conjointly, and whose piston-rods are attached to the 
same crank-pin, and whose slide-valves are driven by an eccentric 
common to both. ; 

V. Ruppert. Railway Viaduct in the Lower Prater, near 
Vienna.—A very tasteful oblique bridge, whose girders rest-on grouped 
pillars, and are entirely hidden from view by an ornamental zinc border ; 
giving the structure the appearance of a richly decorated arched bridge. 

Schmitt. On Revetments or Retaining Walls.—Let the empiric 
formula 


fi 

JS 4] cotg. Vie 
be based on Rebhann’s published tables; B represents the inferior 
strength of the retaining wall, H its height, 2 the height to which the 
earthwork reaches above the coping, V the front, and x the back gradient 
of slope of the wall, @ the natural gradient of the earthwork, g1, the 
specific weight of the embankment or earthwork, g2 that of the wall, 
5 the co-efficient of safety. By certain exceptions this formula may 
be greatly simplified. 


B=o'46 H [orag + o4 V?— O31 x + O'12 


Leuschner. Hydrodynamometer.—A very ingenious hydrometer, 
based on the measurement of the hydrodynamic pressure or impact of 
running water. It consists of a tube in which two surfaces opposite to 
one another are furnished with elastic plates, and an index by which 
every slight bending of the two plates, connected with one another 
by a rod, isdistinctly shown. When now this apparatus is plunged into 
a stream the front plate, opposed to the current, receives the impact and 
static pressure, whilst the back plate receives only the latter, and the 
difference answers to the double impact. A self-acting apparatus re- 
gisters the motion of the plates. The instrument should be corrected by 
comparison with other hydrometers, but it has as yet not been made 
and practically tried. 

Rottmayer. The Narrow Gauge Lambach-Breitenschiitzing 
Railway.—In order to obviate the necessity of unloading and reload- 
ing the brown coal arriving at Breitenschiitzing for the Lambach 
Gmunden line a third track of rails has been laid down on the broad 
gauge line. 

Steamboiler Regulations. Law on the testing and periodic 
examination of steam-boilers of July 7, 1871. 

This number of the Magazine also contains articles on the construc 
tion and working of American railways, and the pneumatic dispatch, 
but as they are based on accounts published in English periodicals, their 
insertion becomes unnecessary. 





Architectural Magazine. Year XXII, 1872. Parts 1—3. 


On Water-gauge Observations.—On this subject the Prussian 
Ministry of Commerce, Industry and Public Works, has issued instruc- 
tions, of which the following are the chief points. The district archi- 
tectural inspectors or architects are at least once a year, and after all re- 
pairs, to examine the level of the water-gauges with regard to their fixed 
points : and also to test the correctness of the gauge and its verticalness, 
und to record the results in the annual table. Beside the gauges hitherto 
in use, new ones with metrical scales, on which fifths of decimeters are 
indicated, will be erected. With slight changes of level the height of 
the water is to be noted down every day between eleven and one 
o'clock, as well as accidental maxima and minima at times of frost, 
heavy rains, &c. When there is more variation, high-water and low- 
water are to be indicated daily, giving the exact time. The control is 
vested in building-councillors, inspectors, and architects. The duration 
of the floating of ice and of frost, the direction of violent rains, falls of 
snow and strong winds, are to be stated. In sea-ports the direction and 
force of the winds (calm, moderate breeze, strong wind, storm, hurri 
cane), as well as the direction of the tide (rising, falling), the depth of 
the water-way at the harbour mouth. At the end of the year the monthly 
results of the observations are to be collected, the mean height of the 
water to be calculated, and duplicates thereof to be sent to his Majesty's 
Government. 


Cremer. New Penitentiary at Aix-la-Chapelle.—A descrip- 
tion of this beautifully arranged building, accompanied by six sheets of 
drawings. The arrangements for ventilation, closets, water-supply, 
washing, cooking, and bathing offer features of general interest. 


Orth. The new Cattle-Market and Abattoirs at Berlin. Five 
plates and a graphic account of the increase of business. The chief 
apartment, the exchange, 56°28 meters long and 12°55 wide, is covered 
with a semi-circular roof of plank rafters. ‘The rafters are 0°876 meter 
distant from one another, 0'235 meter high and o°105 meter wide, con 
sist of three layers of boards, and at the lower ends are fixed to pole- 
plates 0°262 meter high and 0°235 broad, which by means of anchors 5°65 
meters long and 3°51 meters distant from each other are fastened to tie- 
beams. Before the erection of this roof an experiment was made with 
four such arches. They were fixed on one side, and moveable on the 
other. Horizontal laths were connected with the pediments to ascertain 
the thrust produced by a weight attached to the crown of the arches. 


Blankenstein. Wagner’s Channel-heating Apparatus in the 
Churches of Leipsic.—In this warming system, the products of com- 
bustion of one or more furnaces are carried through brick passages or 
iron tubes, laid horizontal to the chimney, and the heat is supplied chiefly 
through the iron tubes laid in brick channels, covered with cast-iron 
gratings along the open passages of the church, whilst the cold air is drawn 
from the space under the boarded floor. The furnaces consist of two 
parallel fire-places, which are alternately supplied with coal, and lie like 
hot-air chambers in vaulted spaces of masonry. The warmed air rises 
through suitable openings in the vault into the church, and the cold air 
is brought in by means of channels, which descend from the floor of the 
church to the bottom. Inthe church of St. Thomas, 157°9 cubic meters 
are allowed for every square meter heating surface ; and the greatest 
length of a channel from the furnace to the chimney is 78°16 meters, the 
height of the chimney being 43 meters. To warm the chimney, small 
fires are needed ; the channels and iron tubes are cleaned once a year by 
means of long brushes fastened on wires. The firing is commenced early 
the previous day, maintained the whole day, and sometimes through- 
out the night ; but the fires are not made up on the day of divine ser- 
vice, as the temperature falls only 1° or 2°. A temperature of 10° R. 
is obtained, which produces a scarcely perceptible current of air around 
the head. The cost of firing twice a week in average winters amounts to 
2 dollars 28 gr. per 100 cubic meters. Hot air might be cheaper, but 
is less pleasant, as the floor remains colder, and a strong cold current 
sets in from the windows. 

Schwedler. Construction ofa Roof fora Retort-House.—De- 
scription and drawings of the large roof of the retort-house of the 
Imperial Continental Gas Company, at Berlin. 


Wiebe. Recent Hydraulic Works in the Netherlands.—A 
short description of the works in execution since 1850, to turn the New 
Merwede, which crosses the Biesbosch into a large high tide and navi- 
gation channel ; as well as of the railway bridge between Moordyck and 
Willemsdorp with fourteen openings, each 100 meters span. 


Ziureck. Mortar from the Berlin Gerichtslaube and the Marien- 
burg.— Results of the examination of old mortar from the above build- 
ings. In the former, a middling good lime and lime mortar were 
used ; in the Marienburg, excellent gypsum mortar. The lumps 
of gypsum seem to have intentionally been left but partly calcined, 
and mixed when pounded with the burnt gypsum. A small addition of 
slight quantities of sand and wood ash is also found, which can only be 
advantageous. 


Spieker. Raising of the Equestrian Statue of Frederick 
William ITI.—The scaffolding for raising this statue, weighing some 
170 or 180 cwts., consisted of four walls of strong timbers reaching to 
the upper edge of the stand, and carrying rails, and the actual raising 
apparatus resting on these rails. The statue was supported by four 
chains, ending at the top in screws which were turned by the usual ap- 
pliances. But in order to prevent any accident, masonry was built 
under the statue, whilst the latter was supported: by strong cross beams 
tightened with wedges. 
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Regulation for the Examination of Candidates for Masterships 
at Technical Institutes, of August 18, 1871 

Bothke. Harbour Works of the Porcelain Factory at Charlot- 
tenburg.—An old wall forming the bank and which was to be retained, 
though its foundation was only in the line of low-water, was kept up by 
driving a row. of plank piles, at about 1°1 meter’s distance from the wall, 
and a second row close to it, digging between them a pit, which up to 
low-watermark, was filled up with concrete, and raising thereon a brick 
wall with a steep slope, covered with cement and leaning against the old 
wall. In another spot it was necessary to have recourse to pile framing. 
As two powerful double-acting pumps were not sufficient to keep the 
water under, the bottom was covered or thickened with a layer of fat 
beton, mixed up with chopped hemp, and by means of four double- 
acting pumps and great exertions, the water was so far got under, that 
capping-pieces and grating-beams could be laid. 

Streckert. Fire in a Tunnel-shaft.—Near Kowno, on the 
Eydtkuhnen and Petersburg railway, there is a tunnel 1,285 meters 
long, one third of its length forming a curve with 1,000 meters radius ; 
the incline in one direction is I in 633 and 1 in 714. Its height is 6°433 
meters, and its greatest span 8811. It was excavated by means of the 
two end cuttings and five shafts. In order to prevent a catastrophe such 
as that which occurred at the Hauenstein tunnel, there was only one 
shaft in the axis of the tunnel ; the others, from 37 to 40 meters deep, 
were sunk at a distance of 9°75 meters from the tunnel axis, especially as 
the soil—clay mixed with fine sand—totally dissolved on the addition of 
water. When the directing adit, which was 2°44 meters high, had 
advanced about 92 meters, a fire broke out in the engine-house of shaft 
No. 1, which attacked the timber work in the shaft, ran down that por- 
tion of the shaft which was divided into two winding-shafts and a rod- 
shaft, and burnt up again through the other portions, and could only be 
extinguished by cutting off the air. After several unsuccessful attempts 
this was accomplished by uncovering the bank and stopping up the 
cross-cut. But it was soon found that even ata distance of about 184 
meters carbonic oxide collected in stifling quantities, so that all work in 
the tunnel had to be suspended. When, after five days, the top of the 
shaft was opened, the fire was extinguished, but the timber so much in- 
jured that it had to be replaced. 


Elsasser. On the Block-signalling of Siemens and Halske. 
A few words in commendation of it. 





General Building Fournal. Year XXXVII., 1872. 
Parts 1 to 3. 

Bomches. The Quarries of Sistiana.—A contractor is bound 
to supply within 54 years 1,000,000 cubic meters of stone for the con 
struction of the harbour of Trieste. This stone is obtained from the large 
quarries of Sistiana, distant 22 kilometers from Trieste. The above 
essay gives a detailed account of the mode of working and extracts from 
the tables of the results, from which it appears that large blasting opera- 
tions only have the advantage of saving time and hard labour, and render 
production on a large scale possible. For such colossal blastings powder- 
chambers are cut in the rock, which may be distant from its face one-half 
to two-thirds of the distance or depth from the upper surface, and which 
are large enough to contain one-third to one-half as many kilogrammes 
of powder as the quantity of rock to be blasted contains cubic meters ; 
800 kilog. of powder are considered necessary for 1 cubic meter of bulk. 
But in order to form such a chamber, a shaft has to be driven near the 
point where it is to be formed ; and thence a shaft two meters long is 
sunk downwards, and the powder-chambers formed at its lowest point. 
The adit and shaft are only made large enough for a man to work in 
them, say 0°7 to o'8 square meter diameter, and also serve to examine the 
rock and to discover clefts and openings that may exist. Before the powder 
is putinto the chamberthe latter hasto be examined as to dampness, cracks, 
&c., and laid dry with cement or provided with a water-lodge for collect- 
ing the water, which cannot be kept out, and thus preventing the powder 





from getting wet. Then the vertical shaft is filled in with cement, the 
cross-cut with a dry wall and the adit with rubbish, in doing which, 
however, great care must be taken not to injure the conduit-pipes. The 


latter consists of a leaden tube 3 centimeters in diameter, and encased in 
wood. Jn this manner 46 large mines, with charges of from 2,000 to 
30,000 kilogs., have been blasted in the quarries of Sistiana, from the 
beginning of 1868 till the end of July, 1871. The average result was 
2°02 cubic meters of useful material for ev kilog. of powder. It must, 
however, be noticed that the rocks, a greyish-white limestone, frequently 
and unexpectedly discover great cavities, which greatly lessen the effect, 
and that, moreover, considerable quantities of powder are requisite for 
reducing large masses of rock, when the principal mine was not suffi- 
ciently charged. The most favourable results were obtained with blastings 
with charges of from 10,000 to 15,000 kilog., though even more favour- 
able results might have been obfained with double charges, had they 
been fired by electricity. For reducing large blocks holes were bored 
by caustic, holding as much as 300 kilog. For such blastings a hole is 
first made in the usual way, with stone-borers 3 to 6 centim. wide and 
4 to 10 meters long: oil of vitriol is then continuously introduced by 
means of hemp descending to the bottom of the hole, whereby the stone 
is dissolved. The hemp is ina small tube, which is enclosed in a larger 
one, through which the carbonic acid formed at the bottom of the hole 
flows back into the vessel whence the sulphuric acid descends. It is 
calculated that 100 kilog. of hydrochloric acid of 1°2 specific gravity, 
and 40 per cent. of hydrochloric acid in 18 hours make a hole large 
enough for from 10 to 12 kilog. of powder. 
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Lauterburg. Hydrometric Observations on Swiss Rivers.—A 
preliminary report on a process for determining the least mean and great- 
est outflow of any stream at any point by the chief conditions, the size 
and the quantity of deposit of the river-basin in question, without any 
knowledge of the fall, cross-section, or rate of the current. j 


Hoffmann. The Predil-line.—A thorough comparison of the rail- 
way line from Tarvis over the Predil, Caporetto, and S. Lucia to 
Gorz with the projects of Tarvis, vé Seifnitz, Ponteba and Gemona to 
Udine, and from Laak on the Tarvis-Laibach line in the Fayer-valley 
across the water-shed at Leskowetz into the valley of Idria and to S. 
Lucia. 


Reis. Axonometric Exposition.—A concise and clear development 
of the principles of this mode of projection for original inquiry and the 
solution of the most important problems. Its study is highly recom 
mended. 


V. Nordling. The Lioran-tunnel on the Clermont-Aurillac 
Line.—Opinion of the engineer-in-chief on the execution of this tunnel, a 
series of contracts for the execution of adits and shafts, supply of 
machines and prices of contractors, and finally a description of the work- 
ing stations, progress of the works, list of casualties, and full details as 
to expense on this tunnel, nearly two kilometres long, and passing 
through the Cantal-chain in Auvergne, at a height of 1,152 metres above 
the level of the sea, and costing but 1,300 francs a metre. The Lioran- 
tunnel was made at so cheap a rate because it passes under a road-tunnel 
already existing, 1,412 metres long. The two central shafts, respec- 
tively 23°47 and 261 metres deep, were sunk from the road tunnel, 
and the débris brought up removed along this tunnel. Water- 
engines were employed for raising the déris from these shafts, 
and a third sunk at the upper entrance of the road tunnel, and other 
engines for pumping up the water, which were driven by means of rods 
driven by two steam-engines placed at either entrance of the road tunnel. 
Ventilation was provided for by a ventilator with air-tubes of tarred 
sail-cloth. Drawings of the lining of the tunnel, shafts, cranes, &c., are 
annexed. 


Magazine of the Association oy Architects and Engineers at 
Hanover. Vol. XVII, 1872. Part t. 
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Hess. Means for preventing Summer Floods.—It is considered 
settled that the high floods of summer are constantly increasing, in con- 
sequence, it is assumed, of disafforestation, drainage, and connections in 
the upper course of rivers. The means of prevention must, therefore, 
be sought for in the cultivation of forests in the upper river districts, the 
removal of obstacles to their currents, the piercing of sharp bends or 
complete alteration of their course ; the execution of parallel canals and 
sufficient ditches for the reception of inland waters, as well as regular 
inspection. 

Hensinger von Waldegg. On Improvements in Steam- 
Boilers.—Since the introduction of very large fire-boxes, the former 
strengthening by roof-stays in the longitudinal direction of the boiler had 
to be given up, because they became too heavy. But cross stays were 
not sufficiently supported, and rendered special tie-bands necessary. 
The stays of Belpaire are applied with difficulty, and expensive, take 
up the room between the inner and outer covering of the fire-box, and 
their inspection is difficult. But J/ary’s construction with a semi- 
circular cover, offers great resisting power and security, prevents incrus- 
tation, increases the heating effect, and is moreover cheaper than the old 
mode of construction. The sloping tubular partition also, which Mary 
substituted for the vertical partition in the smoke-box, has great advan- 
tages, as it greatly increases the draught, saves length of boiler without 
diminishing the heating surface, and allows of a smaller smoke-box. 

Weiss. The most favourable proportions for constructing 
Water-Wheels.—General formulz are deduced from the principles 
laid down in the 12th vol. of the ‘‘ Civil Engineer,” to enable engineers 
to ascertain the most favourable proportions, when a water-wheel is 
assisted by a steam-engine. The proceeding in an actual case will be 
explained in a future article. . 


Wintzer. Blast-engine at the Georgs-Marien Glass-works, 
near Osnabriick.—This engine was built in the engineering works of 
Count Stollberg at Ilzenburg ; its steam cylinder is 1334 millim. dia- 
meter, its blast cylinder 2,615 millim. ; stroke 2,197 millim. ; it produces 
a blast of 0°33 to 0°35 kilog. pressure. It has a very solid foundation 
frame, which is so high that the cylinders are buriedin it. The cylinder 
and bed of the shaft of the fly-wheel are unusually strongly connected, 
the latter forming but one piece with the foundation frame, and being 
embedded in it. The steam-valves lie so deep that the condensed water 
can run off through the eduction-valves ; the valves of the blast-cylinder 
are light, and open wide. 

Runde. Erection of a Fort on the Langelutze Sands on the 
Weser.—Instructive description of a very difficult building operation 
on a flat bank, which at half-tide is quite exposed. It is situated 
one and a half English miles from the mainland, from which it is 
separated by wide and deep channels. It is also subject to an ordinary 
change of tide of 3°5 meters, and spring-tides of 7°2 meters, and is com- 
posed of soft mud, very fine sand, and slime. Theaverage number of 
working days per month was only twenty of five hours each, and only 
nine months in the year could be turned to account. It is highly sur- 
prising that conveyance by means of rails and locomotives could be 
effected, though the rails had to be laid on a permanent way of brush- 
wood, which gave 0°31 to 0°47 meter under the weight of the trains. 
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A Graphic Determination of the Separation Line in the use of 
Metalling for Roads. Communication of a process indicated by Ze- 
moine in the ‘* Annales des Ponts et Chaussées” in 1871, by which the 
point may be found where the expenses of procuring metal for roads from 
two quarries, situate in opposite directions, are equalized. 


Partiot. Observations on the Shifting Sands of the Loire.— 
In consequence of the washing away of the banks considerable quantities 
of sand and clay are carried down to the lower districts of the Loire: 
above Bec d’Aléier annually 508,000 cubic meters; by the Allier, 
2,460,000; and in wet years nearly four millions. The matter held in 
suspension, and amounting at Feurs in the upper course decreases at 
Nantes in the lower course to 150 grammes per cubic meter, and is 20 
per cent. less at the surface than at the bottom. The advance of the 
sand at the bottom, according to Paréiut in the autumn of 1858, was at 
the rate of 2°24 meters in 24 hours; in the winter and spring at the 
rate of 9 meters. Saénjon in 1862 found with 

"59 meter rapidity, a daily advance of 2°62 meters. 


0°74 ” 9 ” 5°09 ” 
084 ” % 0» 632, 
ors ” ” ”» 10°20 ee 
Filler particulars may be found in the Annales des Ponts et Chaussées 


for 1871. 

Strength of French Building Stones.—The neighbourhood of 
Commercy, Bar-le-duc and Saint Dizier, furnishes limestone of 2,200 to 
2,400 kilog. in weight per cubic meter, and 200 to 400 kilog. in strength 
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per square centimeter; the marble quarries in the Jura department 
white granular limestone of a density of 2,560 to 2,700, and strength of 
660 to 800 kilog.; the department Haut-Saéne party-coloured sand- 
stone of 2,000 to 23,000 kilog. in density, and 300 to 600 kilog. in 
strength; the Vosges furnish granite of 2,560 to 2,700 kilog. in weight 
per cubic meter and 700 to 1,000 kilog. in strength per square centi- 
meter. 

Brown’s Rock-boring Machine on Burleigh’s principle..--A com- 
mittee of the Austrian Association of Engineers have carried on experi- 
ments to test the efficacy of this machine in Goftwa/ad’s Quarry near 
Baden. The machine was attended to by a stoker, an engineer, and a 
boy. In 13! minutes, 5 minutes of which were spent on thrice ex- 
changing the drill, a downward vertical hole was drilled 1°566 meter 
deep into rather finely granulated chalk-conglomerate, whilst three 
workmen by manual boring in the same time penetrated only to the 
depth of 0°687 meter. An experiment with the machine in a slanting 
position did not succeed as it would not stand firm. The director of 
the engineering establishment of Escher, Wyss, and Co., at Leesdorf, 
declares this machine to be superior to all other rock-boring machines 
by its simplicity, facility of keeping the working parts clean and being 
taken to pieces, its solidity and the weight of the piston-rod, piston and 
drill, which protect it in a high degree from injury, whilst it consumes 
only 0°3495 cubic meter of steam per working minute, so that for 
12 hours, half of which represents real work, 248°24 kilog. of steam and 
3 cwts. of coal are required, the machine doing as much work as eight 
workmen by manual labour. 


VENETIAN DAMASCENE PLATE. 


From the Collection of Baroness Rothschild (Paris). 


WOOL-SCOURING. 





HEEP’S wool, as it reaches the manufacturer, is 
ordinarily not only extremely dirty, but also satu- 
rated with fatty matters and greasy substances ; 
this is more especially the case with imported wool, 
grease impregnated with vegetable extracts being 
freely applicd to the wool before exportation in 

order to enable it to withstand better the attacks of insects, 
moths, &c. Before, therefore, the wool can be used for carding 

(the first stage in the manufacture of textile fabrics) it must 
undergo a thorough cleansing, which is ordinarily effected by 
treatment with alkaline solutions which saponify the fat and 
grease present, leys of caustic soda and the impure ammoniacal 
solution obtained from putrefying urine being the most usual 
materials used for this purpose ; this washing and cleansing pro- 
cess 1s usually referred to as wool-scouring, and constitutes a 
separate branch of the trade. : 

Within the last few years it has been found that wool as it 














Designed by M. Montalan. 


Engraved by Messrs. Hatelin and Hurel. 


comes from the sheep’s back contains a large quantity ot a 
mixture of fatty salts, &c., known as szént, from which a con- 
siderable quantity of Jofash, in a state of great freedom from 
other substances, is obtainable by simply dissolving out the 
soluble parts of the suint by water, evaporating the solution to 
dryness, and calcining the residue. 

The existence of substances analogous to soap in suint was 
indicated by VAUQUELIN as early as 1803; but this chemist 
did not demonstrate the existence of potash, in any quantity, in 
this substance ; CHEVREUL, in 1828, published the following 
analysis of merino wool :— 

REPO WOO «8 a gs 6 os ee « BB 

¢ Soluble in water. . . . . 32°74 
UInsoluble . . . . . . . 8°57 Chiefly elaine 
and stearine. 


Suint 


Earthy mat-§ Washed out by water. 26°06 
ters . . tAdherent tothe wool. 1°40 
100°00 


but did not show conclusively that potash was a constituent of 
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the suint until 1857, when he published 
stances that he had isolated from this material, several of which 
were the potash salts of organi ids, mostly of a fatty character. 
Even in this memoir the gvavz/c¢ty of total potash present was not 
in any way indicated. 

In November, 18605, MAUMENI 
to the Chemical Society of Paris the details of thi 
on the nature of suint, which led them to tak 
the manufacture of pot s 
that suint 1 up of nxeutral fatty salts 
potash, but not more than traces of soda, a 
that the soluble portion yi lds on ey 


i list of 29 different sub- 


and ROGELET communicated 
r experiments 
out a patent for 

rhey showed 
containing much 
even that ; 
calcination 


sh salts from this source. 
made ] 
id rarely 


iporation and 


a mixture consisting mainly of carbonate of potassium, with 
chloride, sulphate, phosphate, and alumino-silicate of potassium 
in smaller quantities, also a little lime, magnesia, and oxide of 


iron and manganese, the average composition being, 


Carbonate of potassium . 86°78 
Chloride _,, » 6°18 
Sulphate ,, 4 2°83 
Other substances 4°21 

100°00 


As an derived from the 


kilogrammes of Soissons wool, 100 parts 


average treatment Of 100,000,000 
- 1 

of such wool yielded 
about 174 to 18 parts of soluble organic substances and potash 
about 9 parts 
from Buenos 


salts, and this produced 52 per cent. its weight, o1 
of calcined residue of the above composition. Wool 
Avres, however, only yielded about half as much. 
In order to obtain in marketable form the potash lt 
tained in suint, MAUMENE and ROGELET precede the ordinary 
wool-scouring processes by a re rulated washing with water, the 
liquors employed in washing out the last portion of solution from 
exhausted fleeces being made to act 


this liquor on ones, and 


con- 


on exhausted, 
fresher so on, the fresh fleeces being 
washed with the strong By this means the final liquor 
is obtained of a considerable degree of concentration, so that 
the cost of evaporation is reduced to a minimum. When the 


those less 


est leys. 


liquors are properly manipulated, they run off from the wool 
perfectly clear and bright, all suspended dirt being retained by 
the fleeces: this dirt is then washed out with water, &c., in the 


usual way. The clear liquors are then evaporated to a specifi 


when the boiling 


gravity of 1°51 to 1°55, point becomes about 


125° C. The semi-solid mass is then transferred to retorts o1 
furnaces, where it is‘calcined, during which process combustible 
vases free from sulphuretted hydrogen, ammonia, and tarry pro 
ducts. are given otf When the carbon is wholly burnt off, the 
residue i then ther sold as crude suint potash, or submitted to 
the ordinary process for the purification of potash salts. It is 
oteworthy that wool washed by th process becomes much 
whiter than that treated by the usual soaping process, whether 


old or hot 


The statements of MAUMENI 


( 


and ROGELET that the suint 


contains either no sodium comp yunds, or at most only traces, 
tre barely corroborated by others who have examined the sub- 
ject; the proportion of sodium to potassium 1s, however, in 
all cases found to be mall, rarel exceeding 7 of the first to 100 
of the second, the proportion, however, varying with the quantity 


food of the animals. 

iken out a patent for the manufacture of ferro- 
cyanide of potas he nitrogen naturally contained 
j the quantity of other nitrogenous 


of common salt contains d in the 


HAVREZ has t 





ium from suint, the 
in the substance diminishing | 
inatter necessary for the manufacture of that salt 

This produc tion of potassium compounds from a source that 
has been so long overlooked and wasted is a great step towards 
rectifying one of those errors which frequently depreciate the 
value of manufacturing viz.: the non-utilization of 
products which, if properly treated, might be a source of great 
commercial prosperity. 

Another step which has been taken recently in the direction 
of improvement in the trade of wool-scouring, consists in the 
application of a ld that readily out greasy 
matters from the wool, without subjecting the fibre to the in 
jurious action which alkaline xert on them. If raw 
wool, and the same wool treated with a hot alkaline ley to extract 
grease, be examined by the microscope, it will be visible that 
the action of the alkaline liquor has been such as more or less to 
disintegrate the outer portions of the fibres. Each fibre of raw 
wool resembles in appearance a nest of thimbles, one within the 
other, whilst the wool cleansed by alkalies exhibits an appearance 
as though the edges of these thimbles had been split and irre- 
gularly twisted. The process recently patented and worked by 
Messrs. PAUL TOEPLER and Co., on the other hand, produces a 
substance which on microscopical examination exhibits little or no 
difference from the raw wool employed. In consequence of this 
non-disintegration of fibre, wool cleansed by this process ex- 


proc CS5C5, 


] ; ly 
solvent dissolves 


solutions e> 
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hibits the following advantages over that treated by the old 
methods :— 


1. A larger yield of cleansed wool is obtained from a given 


weight of raw material, the gain being almost 5 per cent. 

2. In the operations of carding and spinning the wool there 
is much less “ waste” produced, and a much less quantity (about 
one-half) of oil is required. , 
3. From a given quality of wool, manufactured goods are 
produced which have the appearance of, and actually are equal 
to, goods made of a higher quality of wool, such wool being 
cleansed by the ordinary process. Such goods also take brighte1 
and more brilliant tints in dyeing. Moreover, with a given 
amount of plant, a larger quantity of spun wool can |e made, as 
the carding engines, &c., require much less frequent cleaning. 

The process for which such advantages are claimed by the 
patentees consists in treating the wool, previously passed through 
a tank of water, with the impure amylic alcohol, ordinarily 
known as /wsel off. This solvent extracts all the grease most 
perfectly, even in the cold. ‘The wool is then passed into a fresh 
bath of fusel oil, which washes out the greasy fusel-solution 
adhering to it;. lastly, the cleansed wool is well washed with 
water, whereby the adhering oil is removed, such oil being 
slightly soluble in water. After freeing from water by pressure 
in rollers, centrifugal machines, &c., the clean wool is carefully 
dried by exposure to a current of slightly warmed air. 

Objections have been raised to this process on the score of 
nuisance and insalubrity. As regards the first objection, nuisances 
are comparative, and depend on neighbourhoods. In a locality 
where the ordinary urine baths existed without comment, nothing 
could be urged against the fusel-oil process, Properly conducted, 
on the score of smell; moreover, it is possible to obtain in manu- 
facturing quantities, a fusel oil which is almost wholly devoid of 
the unpleasant odour which marks many specimens of crude 
amylic alcohol. No trustworthy evidence also appears to be 
forthcoming as to the capability of fuselized air to act injuriously 
on animal health, at least in the proportions in which air 
becomes charged during the manufacturing process. Moreover, 
the vapour of fusel oil is found by direct experiment to be, 
like the liquid itself, possessed of powerful antiseptic and anti- 
putrescent properties, so that there is reason for supposing that 
the existence of such a vapour in the air of certain localities 
might rather be attended with beneficial than with injurious 
consequences, 

An important drawback, however, to the universal applica 
bility of this process is, that unavoidable loss of fusel oil must 
ensue during the manipulations, although the oil is mainly 
regained from the greasy solution and from the wash-water by 
distillation ; and it is yet to be seen whether a great rise in the 
price of fusel oil, from increased demand from this cause, would 
not materially influence the profits arising from the adoption of 
this improved method of wool-scouring. 


C. R. A. WRIGHT. 


Chemistry applied to the Arts, Metat- 
lurgy, Chemical Manufactures, 

and Allied Subjects. 

FROM 


ABSTRACTS FOREIGN PERIODICALS, 


OF CHEMICAL SOCIETIES, &c. 


PRANSACTIONS 


§ 1.—Acids, Alkalies, and Salts. 


ANUFACTURE of pure Hydrochloric 
Acid.— FE. Zerrnow prepares acid free from 
arsenic, by adding stannous chloride to the com 
mercial acid (50 grammes of the salt to 10 or 12 
kilogrammes of acid of sp. gr. 1°16). After stand- 
ing twenty-four hours at a temperature of 30° to 
35° C., or three to four days at the ordinary temperature, the clear 
liquid is poured off and distilled, with the addition of a little 
chloride of sodium to ensure the absence of sulphuric acid in the 
distillate. Poggendorff’s Annalen, cxlvi. 318. 

H. HAGER confirms the statements of Bollendorff, that stan- 
nous chloride precipitates the arsenic from ordinary impure 
hydrochloric acid, but states that it is very difficult to separate 
the precipitate by filtration ; if this be not done completely, the 
acid contains arsenic even after distillation ; moreover, stannic 
chloride is contained in the distillate in any case. A _ better 
method is that of Duflos, which consists in diluting the acid to 
sp. gr. 1°13, and then digesting it with clean plates of copper at 
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30° C.; after a day, the plates are cleaned, and the digestion 
continued for twenty-four hours longer ; the acid contains after 
distillation no arsenic, and no iron if the distillation be con- 
ducted in presence of metallic copper, which prevents the pos- 
sible transformation of non-volatile ferrous chloride into volatile 
ferric chloride. Chemiésches Centralblatt [3] iz. 418. 

DIEZ recommends for the same purpose, to dilute to sp. gr. 
1°13 or I'14, to saturate with sulphuretted hydrogen, and to distil 
after standing twenty-four hours and filtering through paper. 
Chemisches Centralblatt [3] z77. 419. 

Concentration of Sulphuric Acid.—R. HASENCLEVER 
finds that the presence of a small quantity of antimony in the 
leaden pans used for the concentration of the weak chamber acid 
enables the lead to resist corrosion to a much greater extent than 
pure lead. Four methods are in use to effect this concentration, 
each of which possesses some advantages. (1.) The most fre 
quent plan is the employment of leaden pans resting on cast 
iron plates, heated by a naked fire. (2.) Leaden pans over 
which the flame plays, the lead being prevented from melting at 
the exposed parts by a water-jacket. (3.) Concentration by high- 
pressure steam passing through a worm tube 0’007 metre thick, 
0'03 metre internal diameter, and forty-five metres in length, 
contained in a leaden tank four metres square and supported 
by a wooden framework. (4.) Use of Glover’s towers, where the 
hot sulphurous gases from the kilns are passed over the weak 
acid, thereby causing evaporation of some of the water. 

The first method requires a large amount of fuel, and gives 
rise to some loss of acid by volatilization ; the second also causes 
loss from this latter cause, but requires less fuel ; the third plan, 
due to M. Carlier of the Curtius manufactory, at Duisbourg, 
enables 3,000 kilogrs. of acid to be concentrated from sp. gr. 
1°5 to 1'7 in twenty-four hours with one tank ; it is economical 
in coal, and requires little labour ; about three atmospheres pres- 
sure in the boiler which furnishes the steam is requisite. Glover’s 
towers possess the advantage that less steam is required for in- 
jection inta the chambers, the entering gases. being laden with 
aqueous vapour ; the acid contains a little sulphurous acid (and 
therefore no nitrogen oxides), the amount being 0°7 grammes per 
litre. 

The author describes a syphon constructed by Messrs. De- 
martio and Quenessen of Paris, for emptying platinum concentra- 
tors, and so arranged that the level of the acid left in the con- 
centrator does not sink below a certain point, thereby avoiding 
risk of damage to the vessel. Berichte der Deutschen Chemis- 
chen Gesellschaft, v. 502. 


Manufacture of Sulphur from Sulphuretted Hy- 
drogen.—W. WELDON suspends iron and manganese oxides in 
water, and then passes in the sulphuretted hydrogen ; air is then 
similarly blown in, which causes the precipitation of sulphur ; 
this process is then repeated until a large quantity of sulphur has 
separated, when the precipitate is collected and purified. The 
sulphuretted hydrogen can be obtained from soda waste by the 
action of carbonic acid, some sodium carbonate being thu 
formed. Déingler’s Polytech. Fournal, ccv. 74. 


Manufacture of Chlorine.—Dracown ther inves- 
tigated the chemistry of his chlorine process (passage of a mix- 
ture of air and hydrochloric acid gas over heated brickwork 
impregnated with copper sulphate), and embodied many of his 
results in a lengthy paper of great scientific interest. 
of the Chemical Soctety, x. 725. 

Arsenic from Alkali Works.—H. A. S\iru finds that 
the air escaping into the flues from salt-cake furnaces, after the 
hydrochloric acid has been removed in the towers, contains a 
notable quantity of arsenic, the following numbers being obtained 
as mean values : 


Journal 


No. of 


Source. Determi- Arsenic Trioxide. 
nations. 
Flue deposit . . 9 43°434 per cent. 
Coke from one : aaa 
: . 3 2°98€ 
densing towers : 
Air in flue cman | | > : 
: 12 | 0158 grains per 1000 cubic ft. 
flue to chimney $ | “s : ‘aii 
~ es + 5012. ,, _ per hour, 
9 ” ” 115°134 4, per day. 
Ten feet from bot-2 9 0086 =—,,_~—sper: 1000 cubic ft. 
tom of chimney $ 


Chemical News, xxvt. 176. 

Superphosphate.—MILLor finds that the reduction or 
“Retrogression ” of soluble phosphates into insoluble is caused, 
first, by the action of calcium carbonate in the superphosphate 
due to imperfectly grinding the coprolites, &c., employed ; 
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secondly, to the re-action of undecomposed tribasic phosphate on 
the superphosphate, producing dicalcium phosphate ; this may 
be prevented by keeping the mass moist, as it mainly takes place 
during drying; thirdly, by the re-action of ferric oxide (from 
oxidation of ferrous oxide), on the superphosphate, producing ferric 
phosphate ; this is the only source of reduction when the whole 
of the tricalcic phosphate has been attacked, if the temperature 
be kept below 40°. Bulletin de la Soc. Chem. de Paris [2] 
rvtit. 13. 


Chloralum. 


A. MUELLER gives the following analysis of 
this disinfectant : 


Solution. Solid Powder. 
Water at as 80'9 20°9 
Aluminum chloride 16'0 13.4 
do. sulphate... . . - 4'1 : 

Calcium sulphate has «4% gil anid 
Sodium sulphate palin sr. VOM 14'1 
Calcium andmagnesium chlorides —1°7 
Alumina soluble in acids 15°5 
Insoluble in acid Sie Nat ecl! oe 22'9 
Hydrochloric acid (free)... 12 

99'9 100'O 


Berichte der Deutschen Chemischen Gesellschaft, v- 519. 


Manufacture of Ferricyanide of Potassium.— 
RHIEN prepares this salt by adding to ferrocyanide of potassium 
sufficient hydrochloric acid and bleaching powder solution to 
generate the chlorine necessary for combination with one- 
fourth of the potassium present ; a slight excess of acid is de- 
sirable. After the action is over the acid is neutralized by 
chalk, and the liquor evaporated to the crystallizing point: the 
first crystals are pure, but those formed in the working up of the 
mother liquors contain a little lime, and require recrystallization. 
Polytechnisches Centralblatt, xivit. 261, 

Chili Saltpetre and Iodine Industry of Tarapaca. 
WAGNER states that in a district of about a square mile there 
are eleven establishments, producing together about 6,150 cwt. 
of saltpetre per diem.; the per-centage of sodium nitrate con- 
tained in the raw material varies from 37 to 78, and that of 
sodium chloride from 13 to 32: the mother liquors contain 
much iodine: from 2°3 to 4°8 grammes per litre. Déngler’s 
Polytechnisches Fournal, ccv. 75. 


§ 2.—Metallurgy. 


Danks’ Puddling Furnace. TuNER reports that the 
action of this machine enables puddling to be effected better, 
cheaper, and more quickly than by handwork : it also separates 
phosphorus more completely, and has this advantage, that the 
phosphorus contained in the pig contributes to the yield, as it 
reduces a certain quantity of the oxide of iron constituting 
the principal portion of the “fettling.” Chem. Centralblatt, 
1872. 327. 

Elimination of Phosphorus from Pig-iron during 
Puddling.—ScHEERER recommends the addition of a mixture 
of equal weights of calcium and sodium chlorides to the molten 
iron ; the mass should then be intimately mixed. About three 
parts of mixture should be used for one of phosphorus present. 
Dingler’s Polytechnisches Fournal, cciv. 482. 

Tungsten Steel (Mushet’s Steel).—GruNER finds that 
this substance contains in 100 parts: 7ungsten, 8 ; stlicon, 0°25, 

bon, 1'4, and is hard enough to cut ordinary steel; whence it 
is likely to be of value in turning hard metals. Comptes rendus 
des Séances de la Soctété ad Encouragement. No. 15. July, 1872. 

Manufacture of Russian Iron Plates.—Pig-iron, 
hematite, or magnetic iron, smelted by means of charcoal 
and a cold-blast, is converted into wrought-iron either by the 
refinery or by puddling; the blooms are rolled into bars five 
inches wide, and a quarter of an inch thick; these are then 
laminated, and the plates heated in contact with charcoal 
powder, and passed under hammers several times successively. 
Chem. Centralblatt, 1872. 335. 

Silicon and Manganese in Steel and Bar Iron.— 
MRAZEK states that the presence of much carbon in bar-iron 
and steel does not materially affect the working of the metal at a 
red heat provided manganese be present; at a white heat the 
presence of carbon or silicon is more injurious, though less so 
than if manganese were absent. Sulphur and phosphorus are 
more deleterious than either carbon or silicon, this last being the 
least noxious of all in manganese—containing irons: this is 
possibly due to the formation of a manganese silicide. Chem. 
Centralblatt, 1872. 360. 
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Production of Pig-iron in 1871. 


Great Britain 6,500,000 tons. 


United States 1,912,000 
France 1,350,000 
Zollverein 1,250,000 
Belgium 896,000 
Austria ie Os 450,000 _,, 
Sweden and Norway 280,000 _,, 
Russia 330,000 ,, 
Italy : 75,000 ,, 
Spam. ss 72,000 
Other countries 200,000 


Total 
Chemisches Centralblatt, tii. 622. 


Utilization of Tinplate Scraps.—WIMMER recom- 
mends the treatment of the scraps with hydrochloric acid of 20 
Baumé, which dissolves the tin, some lead, and about 5 per cent. 
of the iron: from the solution the tin is precipitated by zinc ; 
the solution of zinc and iron chloride thus obtained as bye- 
product can be employed as a disinfectant. The lead may be 
precipitated by the addition of sulphuric acid before precipitating 
the tin by zinc. Chemiésches Centralblatt, [3] tit. 527. 


13,315,000 ,, 


Extraction of Precious Metals from Copper 
Pyrites.- CLAUDET heats the residues left in vitriol factories 
from the pyrites kilns with chloride of sodium; the product is 
then washed in a double-bottomed tank with weak hydrochloric 
acid ; the copper is thus obtained in solution, and also the silver, 
the chloride of that metal being soluble in chloride of sodium 
solution ; the clear liquor is then mixed with a soluble iodide 
which precipitates iodide of silver ; this precipitate is collected 
and reduced with zinc and the product refined in the ordinary 
way ; the copper solution separated from the silver precipitate 
by standing and syphoning off is then treated with iron so as to 
precipitate the copper. From 16,300 tons of material, 333'242 
kilogrammes of silver, and 3172 kilogrammes of gold were then 
extracted, giving a profit (after deducting expense) of 80,800 
francs (£3,232), the expense amounting to 10,400 francs 
(£416), including 137 kilogrammes of iodine. This source of loss 
would be lessened by employing kelp liquors instead of potas- 
sium iodide solution. Comptes rendus, laxv. 580. 


Production of Precious Metals in 
1869 and 1870, 


America in 


1869. 1570. 
Value in Dollars. 
Colorado 22,500,000 2 5,000,000 
Montana 9,000,000 9,100,000 
Idaho 7,000,000 6,000,000 
Utah ns 1,300,000 
Aregona — a 1,000,000 800,000 
Oregon and Washington 3,000,000 3,000,000 
Colorado and Wyoming 4,000,000 3,700,000 
Nevada 14,000,000 16,000,000 
New Mexico . 500,000 500,000 
Other districts 500,000 500,000 


Chemisches Centralblatt, tit. 622. 


Platinum Coinage.—JouGLer considers that whilst alu- 
minum inthe pure state is not well adapted to minting purposes, 
some of its alloys are very suitable for coinage. Platinum, on the 
other hand, is a metal which possesses all the inherent qualities 
necessary for mintage. Being comparatively scarce, coins made 
of this metal would have a considerable value ; the experience 
of the Russian Government previous to 1845 (when platinum 
ceased to be a material for coins) is not unfavourable to its usé. 
Medals have been frequently struck in this material, which ap 
pears from Pettenkofer’s researches to be more widely dis- 
tributed than is usually supposed. The high specific gravity of 
platinum, too, would be a safeguard against spurious imitation. 

[ Note by Abstractor.—The writer is informed by Mr. Roberts, 
chemist of the Mint, that spurious sovereigns have been met 
with in England made of platinum gilt over on the surface. 
Such imitations are difficult of detection.]|—C. R. A. WRIGHT. 


Fusion of Platinum.—VIOLETrTE'states that by means 
of a small coke furnace in connection with the chimney of a salt- 
petre refinery (chimney 30 metres high and 1°2 diameter) he has 
been able to soften Hessian crucibles, and to melt fifty grammes 
of platinum into a button, the platinum being contained in a 
graphite crucible enclosed in a Hessian one, 

A foot note by the perpetual secretary of the “ Academie des 
Sciences” suggests that perhaps the platinum had taken up 
carbon, sulphur, &c., and had thus had its fusing point lowered. 
Moniteur S.ientifigue de Quesneville, p. 106. Dec. 1872. 
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Plating with Aluminium.—C. WINKLER finds that this 
cannot be effected either by electro deposition, or by rolling out 
a plate of metal, to which a plate of aluminium has been 
soldered ; in the latter case on account of the brittleness of 
aluminium alloys. Chem. Centralblatt, p. 347. 1872. 


Estimation of Copper.—M. LaFro.tye proposes to em- 
ploy a titrated solution of potassium cyanide for this purpose. 
The copper is converted into an ammoniacal solution and the 
cyanide solution dropped in till the blue colour disappears. The 
amount: of copper present is proportional to the quantity of 
cyanide used. Annales Industrielles, p. 672. May, 1872. 

[Note by Abstractor—This process simply consists in a re- 
invention (?) of Parkes’ process. Since its publication in 1851 this 
process (to be found in all good analytical text-books) has been 
several times published as new by other chemists.—C. R. A. 
WRIGHT. | 


§ 3. Dyeing, Calico Printing, and Allied Subjects. 


Aniline Dyes.—C. BULK finds that the action of sulphuric 
acid on aniline blue (triphenyl rosaniline) gives rise to four dis- 
tinct compounds which are conjugated sulphonic acids, related 
so that 1, 2, 3, and 4 of hydrogen in the rosaniline are replaced 
by an equal number of groups of the sulphonic radical, SO;H. 
All these substances form salts which have but little colour, and 
are energetically retained by woollen fabrics. On passing the 
dyed goods into an acid bath, the acid corresponding to the salt 
used is set free, and dyes the material intensely blue. 

Aniline violet gives rise to similar colours, but the products 
want lustre as dyes. Berichte der Deutschen Chemischen Gesell- 
schaft, Vv. 471. 


Aniline Black as a Dye for Cotton.—PERsoz passes 
the goods through an a¢/d solution of aniline (equal weights of 
disulphate and dihydrochloride give good results); then through 
a solution of potassium dichromate, eighty grammes to the litre. 
To procure a good black, the fabric is well washed with water, 
and then padded through a hot soap bath. Déingler’s Polytech- 
nisches Fournal, cory. 49l. 


Nicholson Blue.—Aniline colours are ordinarily salts of a 
base insoluble in water, the salts being soluble. Nicholson’s 
blue, on the other hand, is the insoluble salt of a base soluble in 
water ; the method of dyeing, therefore, is modified thus :—The 
nearly colourless base is dissolved in water, and the goods 
passed through the solution, and then soured in an acid bath 
(usually sulphuric acid) ; the insoluble salt is thus deposited in 
the fibre of the fabric. Déngler’s Polytech. Fournal, cciv. 513. 


New Dyes.—HOFMANN AND GEYGER describe a new pro- 

duct formed from azodiphenyl diamine in the same way as 
naphthylamine red (Magdala red) is formed from azodinaphthyl 
diamine. They have obtained azodiphenyl blue from azodi- | 
phenyl diamine and aniline. This appears to be identical with | 
the violaniline of Girard, Laire, and Chapoteau; also similar | 
products from diazoamidotoluene and monamines; and by 
oxidizing toluidine (liquid modification) they procured safranine, 
a body the origin of which was formerly doubtful, but which now 
appears to have a composition somewhat analogous to that of 
the azodiphenyl blue. Berichte der Deutschen Chemischen 
Ge sellschaft, Vv. 462 and 526. 


Isopurpurates as Dyes.—E. Kopp finds that the most 
advantageous process of preparing the so-called isopurpurate of 
potassium is to mix finely powdered picric acid, or picrate of 
ammonium, with twice its weight of cyanide of potassium and a 
little water ; after about half-an-hour more water is added, and 
the whole heated to 40° or 50°. After cooling the product is 
filtered, and the isopurpurate purified by Hlasiwetz’ process. 
‘To dye wool or silk salts of lead or mercury are used as mor- 
dants. ‘The shades are entirely different from those given by 
the purpurates; they are bleached neither by light nor by sul- 
phurous acid. Berichte der Deutschen Chemischen Gesellschaft, 
v. 644. 


Utilization of Dye-wood Residues.—CHAUDET treats | 
these residues with alkalies, thus obtaining a solution possessing | 
tanning and tinctorial properties. The insoluble residue can be 
used for making paper pulp.—Comptes rendus des Séances de la 
Société d’ Encouragement. No. 15. July, 1872. 


Preparation of Alizarin.—GIRARD describes a new pro- 
cess for the manufacture of this dye-stuff. Crude anthracene is 
treated with chlorate of potassium and hydrochloric acid, where- 
by tetrachloranthracene is produced ; this is oxidized by nitric 
acid, or by minium and sulphuric or acetic acid, thus giving rise 
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to dichloranthraquinone and chloride of chloroxyanthrany] ; 
treatment with an alcoholic solution of soda, together with a 
little oxide of lead, zinc, or copper, then gives rise, z¢er alia, to 
the formation of alizarin. Sealed communication to the “ Société 
Industrielle de Mulhouse,” dated October 5th, 1869. Opened 
January, 1872. Déngler’s Polytech. Fournal, cctv. 490. 


Manufacture of Albumen for Calico-printing, &c. 
—SCHWALBE states that by the addition of a drop of essence of 
mustard to milk the caseine of the latter becomes transformed 
into albumen, and that this substance can thus be prepared very 
cheaply. (?) Retmann’s Farbersettung. No. 17. 1827. 


New Method of Printing on Woven Goods.— VIA! 
proposes to imbue the material with a solution of silver nitrate 
and then to press on its surface either a copper plate on which 
a design is drawn, the lines being composed of metallic silver, 
or a steel plate on which a design is similarly drawn in copper. 
The exposed copper in either case precipitates metallic silver in 
the fibres of the material, silver and steel having no action; thus 
the design is transferred from the plate to the material. Cotton, 
linen, silk, and woollen materials, also paper of all kinds, can 
thus be used. 

[ Note by Abstractor.—The plates used cannot last long, as the 
copper is dissolved, farz fassu, with the deposition of silver. C. 
R. A. WRIGHT. | 

Annales Industrielles. Part 64. July, 1872. 


Composition of China Green or Lokao.—CLorz 
AND GUIGNET find that this substance is a kind of lake, con- 
taining, besides colouring matter, lime, alumina, and oxide of iron. 
The vegetable matter is fermentible, and furnishes a blue colour 
by this treatment. 

[This would appear to indicate some analogy with indigo. | 

Annales Industrielles. Part 566. May, 1872. 


A Derivative of Chlorophyll. The green colouring 
matter of plants, as yet so little understood, seems to have 
yielded a new substance. If chlorophyll, says DR. HARTSEN, 
is boiled with a solution of caustic potash, a liquid is obtained, 
which, on addition of hydrochloric acid, assumes a bright green 
colour, and loses its fluorescent property. On saturating the 
acid liquor with lime carbonate, a grey precipitate ensues, which, 
after washing, dissolves in alcohol with splendid purple colour, 
the solution exhibiting green and carmine coloured fluorescence. 
The investigator terms the new body purpurophyll. It ought to 
be mentioned that chlorophyll does vo¢ turn yellow when treated 
with caustic potash, as it had been stated by FREMY. Poggev- 
dorff’s Annalen, 1872. 


Tetronerythrin.—A new organic colouring matter has 
been obtained by DR. WuRM from the red warty ring over the 
eye of the mountain cock, by treating this wart with chloroform, 
and allowing the solution to evaporate. The colouring matte 
thus gained dissolves in concentrated sulphuric acid with beau- 
tiful blue colour, which, however, soon turns black. According 
to LIEBIG’s investigations there is no connection between the 
new substance and the colouring matter of blood. Poggendorff’s 
Annalen, 1872. 


§$ 4. Food and Sanitary Matters. 


Improvement of Wine by Heating.—The syndic 
commission on wines (Paris) report favourably on Pasteur’s pro- 
cess of ageing and otherwise improving wines by heating for a 
short time to 55° to 65° C. ; the bouquet is much improved, the 
colour becomes finer, and the wine is no longer liable to “ sick 
ness.” Care must be taken that the heating be performed out 
of contact with air, z.¢., under conditions like those which obtain 
when wine is heated after bottling. Comptes Rendus, lxxv. 303. 


Preservation of Beer by Velten’s Process.—O‘KNAB 
reports favourably on this process, which consists in very tightly 
corking the bottles and then heating to 48° ; by a manometer it 
was ascertained that a pressure of nearly three atmospheres was 
reached in the experimental trials; the fermentation of the beer, 
which otherwise would set in immediately, is delayed for about a 
fortnight ; the beer can thus be transported by sea much more 
readily. Déngler’s Polytech. Fournal, cciv. 339. 


Preservation of Milk and Beer by Boric Acid. 
HIRSCHBURG states that boric acid has been used in Sweden 
since 1870, for the preservation of milkand meat. He finds that 
one-thousandth part of the acid preserves milk for some time, 
and hinders the separation of cream; the acetous fermentation 
of beer is also checked by boric acid. Archiv fiir Pharmacie, 
cc. 45. 


Calcium Sulphate employed in Brewing.—Griess- 
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MAYER states that this salt is employed to check further fermen- 
tation in certain classes of beer: it occurs in commerce in the 
form of a solution, possessing a strong sulphurous odour, and 
having a sp. gr. of 1'06 ; it is made by passing sulphurous acid into 
a milk of calcium carbonate, until perfect solution is effected. To 
use it, a tub is half filled with beer, and then a bulk of liquid equal 
to +455 of the total contents of the tub is added. Bzerbrauer. 
Vo. 3. 1872 

Preservation of Food.—TELLIER’s cold process (freez- 
ing the substances) answers admirably, but it is not suited for 
transport. Preservation in vacuo also effects the purpose, but 
not so well. Tellier employs a double vessel in one part of 
which is placed the substance to be preserved, in the other part 
an absorbent such as potash; the air is first exhausted, then 
carbonic acid gas passed in; this is again pumped out, and the 
vessel closed ; the potash then slowly absorbs the residual at- 
tenuated gas, producing a perfect vacuum. Another process 

Sacc’s) with acetate of soda, is described below. Annales Tn 
dustrielles, p. 380. September, 1872. 

SACC recommends the following process for the preservation 
of solid substances, such as meat or vegetables. The substances 
are packed in a barrel, and sprinkled over with one-fourth their 
weight of acetate of soda ; in winter the vessels must be kept in 
a room at 20° C, ; after twenty-four hours, the pieces are turned 
over, and in forty-eight hours the preservative action is com- 
pleted. When the substances are required for food, they are to 
be soaked in a solution of salammoniac (10 grammes to the litre), 
for from twelve to twenty-four hours. The brine which is _ pro- 
duced by the process furnishes an extract of meat on evapora- 
tion, the acetate of soda cystallizing out; this extract constitutes 
about 3 per cent. of the meat employed, and should be added to 
the preserved substance in this proportion in order to restore 
the fresh taste.— Comptes Rendus, (xv. 195. 


Prevention of Putrefaction and Development of 
Protoplasmic Life.—CRAcE CALVERT describes a number 
of carefully conducted comparative experiments on the antiseptic 
action of various substances, and classifies these bodies as 
follows : 

1. Those which prevent the development of protoplasmic life 
and mould : phenol and cresylic acid. 

2. Those which prevent development of vibrios without stop- 
ping the production of mould : zinc chloride, mercuric chloride, 
zine sulphophenate. 

3. Those which prevent mould without stopping the develop- 
ment of vibrios : lime, quinine sulphate, pepper, prussic acid. 

4. Those which neither prevent mould nor development of 
protoplasmic life: sulphurous, sulphuric, nitric, arsenious, acetic 
acids ; caustic soda, potass, and ammonia ; chlorine and bleach- 
ing powder solution ; sodium, calcium, potassium, aluminium 
chlorides ; ferrous, and calcium sulphate, and calcium bisulphate ; 
sodium hyposulphite, phosphate, and sulphophenate ;_potas- 
sium permanganate, and sulphophenate ; picric acid, wood 
charcoal, and essence of turpentine. Acids facilitate the deve- 
lopment of mould, alkalies of vibrios.—JZoniteur Scientifique de 
Quesneville, 1013. Dec. 1872. 


Conservation of Rivers.—The following liquids are to be 
regarded as inadmissible into running streams : 

1. Those which contain in suspension more than three parts 
of dry inorganic matter, or one of dry organic matter in 100,000 
by weight of fluid. 

2. Those which contain more than two parts of organic car- 
bon or 0°3 parts organic nitrogen in 100,000. 

3. Those which exhibit any distinct colour when a stratum 
an inch thick is examined in a white porcelain dish. 

4. Those containing more than two parts of any metal in 
100,000 (calcium, magnesium, potassium, and sodium excepted). 

5. Those containing in solution, suspension, or otherwise 
more than 0'05 of arsenic in 100,000, 

6. Those which, after acidifying with sulphuric acid, contain 
more than one part of free chlorine in 100,000. 

7. Those containing in 100,000 parts more than one part of 
sulphur in the formof sulphuretted hydrogen or a soluble sulphide. 

8. Those possessing more acidity than that indicated by 
adding one part of muriatic acid to 1,000 of distilled water. 

g. Those possessing more alkalinity than that indicated by 
adding one part of caustic soda to 1,000 of distilled water.— 
Bulletin de la Soctété @ Encouragement, No. 236, August 1872. 


Estimation of Free Oxygen.—GIRARDIN estimates 
the quantity of oxygen dissolved in spring waters, by adding a 
solution of hydrosulphite of soda (recently discovered by 
Schutzenberger, and prepared by the action of zinc turnings on 
bisulphite of soda). As long as any oxygen remains in the water, 
the liquid has no action on aniline blue, but the least excess of 
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the hydrosulphite bleaches this colour ; by noticing, therefore, 
the quantity of a solution of known strength required to produce 
bleaching in water tinted with this blue, the amount of 


oxygen is known. The results have an import 


free 
1t bearing on the 






salubrity and purification of water. Annales Industriclles, 
605. November 1872. 
§ 5. Light. 


Oxyhydrogen Light.—The process of M. TESSIER DU 
Moray has been officially reported on by M. LE BLANC, whose 
opinion is not favourable to the general adoption of the process, 
on the ground that the public experiments made on the compara- 
tive illuminating power of Boghead cannel gas and the Tessier du 
Motay light indicate that this method is the more costly of the 
two; moreover, the light is less constant, the system more 
complicated, and the advantages claimed for it by the Tessier 
du Motay Company are not fully borne out by experience. This 
opinion, however, is by no means universal, it being considered 
by many that the invention is but in its infancy, and that it is 
capable of effecting great things. Montteur Scientifique de 
Quesneville, 1016. Dec. 1872. 

Gas from Bohemian Lignite.—BoDENBENDER states 
that at Sudenburg-Magdeburg a gas is made from Bohemian 
lignite that is equal in illuminating power to that of English coal 
and paraffin gas, with a saving of a quarter to one-third in the 


price. Addition of a little coal to the lignite gives a better co! 
without deteriorating the gas. Ann. der Landwirth Wochen?: tt, 
348. 1872. 

Photography.—Col. SruART WoRTLEY prepares collodion 
by dissolving in 480 parts of crude collodion 7 of anhydrous 
cadmium bromide, 30 of uranium nitrate, and 18 of silver nitrate ; 
the emulsion thus produced is poured on the plate, and after 
solidifying washed with water and exposed while still wet. The 
picture is developed with the following solutions : 1 ce water 


and alcohol, 20 drops of pyrogallic acid solution, 49 to 60 drops 
of ammonium carbonate solution, and 5 to 1o di potassium 
bromide solution, all the solutions being made in this propor- 
tion: 1 of salt to 5 of water. Chem. Centralblatt, 328. 1872. 

Action of Light on Glass.—TH. GAFFIELD finds th 
glass which exhibits a greenish or yellow tint at its edge, and 
which contains a minute proportion of manganese, acquires a 
yellow tint, finally becoming violet by exposure to sunlight. 
Glass containing lead is unchanged after years of exposure, but 
other white glass, free from manganese, acquires a slightly yellow 
tint. Glass which exhibits a blue tint at its edge is also unaf- 
fected by the sun’s says. Comptes Rendus, lyvvv. 619. 

The influence of the Red Rays on Plants.—E. 
LOMMEL made various experiments to ascertain the influence of 
the different rays of the sun on the life of the plant. He ob- 
served that the middle portion of the red rays is as sufficient to 
develope the vital powers of a plant as diffused daylight itself, but 
that the extreme red rays are wholly incapable of doing so. 
Poggendorff’s Annaten. 


1872 
















Petroleum Oil.—C. F. CHANDLER reports on the manu 
facture of various products from crude petroleum oil, and gives 
the following table : 

Price per gallon 
in fra 
7 Yield! <. G, 
Name. per in... 
Baumé —- W 
to Retail 
Cymogene. . . 110° (Con 
= 
Rhigolene . , os 100 Cor | 
Gazolene .. . 1h 85 0° | Condensed 17 
Used for carbur 
gas” and ordir A 
Naphtha . 10 6©71°—76° Used for extracting greas 
dissolving india-rubber, 
&C., &C. 
Benzine. . ‘ 4 62°—65° Used for varnish making,|o’6ot 80 to! 
& 
Kerosene or Re- 55 4¢ Ordinary lamp oil 1to1’ 150 to 2° 
fined Petroleum 
Paraffin Oil, con- 194 30° +|Semi-solid when cold. Cor 7ot 
taining of solid tains solid paraffi 
paraffin about 2 ble by cold and ¢ 


parts, and of lu- 
bricating oil 174 
Coke, 1 


SOs se me, x 10 


Oil used for lubricati: 


gases, anc 


The portion used as lamp-oil is treated with sulphuric acid and 
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alkali to remove unpleasant odour. In order to gain a larger 
yield, many manufacturers so manage the distillation that much 
“naphtha” is mixed with the kerosene, thus much ing its 
inflaming point and rendering it much more dangerou The 
point of safety is considered to be when inflammable vapour is 
not given off below 37°77° C.; and where this oil burns when 
lighted only at temperatures above 43°33° C. <A gallon of good 
oil lasts from 50 to 100 hours, giving out as much light as would 
be furnished by 144 to 20 lbs. of spermaceti candles. Much 
valuable information is given in this paper, which does not per- 
mit of useful abstraction. JMJoniteur Scientifique de Quesneville, 
p. G02. Dec. 1672. 


Inflammation Point of Petroleum Oils.—GRANIER 
describes an improved form of apparatus for determining the 
temperature at which inflammable vapours are given off from 
volatile liquids. Comptes Rendus des Scéances de la Soctété 
@ Encouragement. No, 1§. July, 1872. 


$ 6. Electro-Chemistry. 
New Voltaic Pile. 


GAIFFE uses a couple composed of a 


plate of lead descending to the bottom of the containing vessel, 
and surrounded at the lower end with minium, and a zinc plate 
not reaching to the bottom: the exciting liquid is a 1o per 


cent. ammonium chloride solution. 

This pile is suitable for telegraphic work, as it possesses great 
constancy : its electromotive force is about one-third that of a 
Bunsen’s cell; its internal resistance is small ; and there is little 
waste when not working. Comptes Rendus, lv. 120. 


HEEREN renders the surfaces of the 
percha or plaster moulds used conductors by moistening 
with an alcoholic solution of ammoniacal nitrate of silver, and 
then exposing to an atmosphere of sulphuretted hydrogen : a 
thin film of silver sulphide is thus deposited : 


Galvanoplastics. 


futta 


Materials : Nitrate of silver 


I part 
Water a. we ae ae 
Commercial ammonia . 23 ,, 
Strong alcohol . . i 


Dingler’s Polytechnisches Fournal, cciv. 487. 
Nickelization of Printing Type.—lIf ordinary type 
be electroplated with nickel it lasts much longer owing to the 
greater hardness of the nickel coating : this treatment is prefer- 
able to electroplating with copper, as it gives sharper impressions 
and does not injure coloured inks, such as those made with 
vermilion. Chronigue de VIndustrie. September, :1872. 


$ 7. Miscellaneous. 


Glass Manufacture.—SIEGWART gives a historical re- 
view of the progress of this manufacture, and states that the 
best window-glass is indicated by the formula Na, O, CaO, 
6 Si O, in which the proportion of silica to lime and soda is 1 to 
this proportion may vary up to I to 0°365; to produce 
good glass great care is necessary in managing the heat of the 
glass oven. Déngler’s Polytech. Fournal, ccv. 39. 

Employment of Soluble Glass in Building.- 
WAGNER states that when it is required to have a uniform coat- 
ing of siliceous paint on a wall it is desirable to cover the wall 
first with a cement composed of 10 parts of dry sand, 3 of lime, 
and 2 of chalk, reduced to fine powder and sifted, and made 
into a paste with a solution of soluble glass in two parts of 
water. After several days, when the wall is dry, the mixture of 
colouring matter and water-glass is applied as a thin coating ; in 
twenty-four hours another coat is given. Organic colours are, 
as a rule, too unstable for use in this kind of work. Deutsche 
Industrie Zeitung, 285. 1872. 

Manufacture of Caffeine.— THOMSON states that the 
vapour given off in roasting coffee contains caffeine, which may be 
collected by the application of a condensing tube to the roasting 
chamber. One pound of coffee furnishes 75 grains of caffeine. 
Polytechnisches Notizblatt, xxvit. 156. 

Pepsine.—ScHEFFER prepares this substance by cutting 
into small pieces the fresh clean mucous membrane of pigs’ 
stomachs and macerating the fragments with water acidulated 
with hydrochloric acid, stirring from time to time for several 
days ; the clear filtered or syphoned liquid is then well mixed 
with its own bulk of sodium chloride solution ; after several 
hours the pepsine separates in flakes which are collected ona 
filtrate, drained, pressed, and dried in the air ; the product, 
therefore, always contains a little sodium chloride, which, how- 
ever, in no way interferes with its action. Pepsine may be pre- 
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served from decomposition, when in the liquid state, by addition 
of glycerine. Alcohol interferes with its power of dissolving 


coagulated albumen. J/onileur Scientifique de ea 
998. Dec. 1872. From American Fournal of Pharma 
Coloured Lacquers of Collodion. — SPRINGMUHL 
recommends the addition of ether to the collodion in such 
quantity as to make it flow freely on a glass plate, and of the 


required aniline colour, dissolve d in half as much a ohol as the 
ether thus added. When poured on a glass plate a finely 


coloured film is produced. J/usterzetlung, xvi. 157. 

Chalks for marking Cloth.—Ma employ ys chalks 
made of pipe -clay, rubbed up W ith water and pete in arine, ochre, 
&c., and dried at a very gentle heat. The marks made by such 
chalk are very distinct, and can be easily rubbed off ’ without 
disfiguring the cloth. Déngler’s Polytech. Fournal, ccv. 77. 

Removal of Ink-stains. Pyrophosphate of soda slowly 
dissolves ink-stai! 1 can be used for materials too tender to 
support the action of oxalic acid, bleaching powder, &c. Poly- 


technisches Notizblatt, xxvit. 208. 
iene Glass.— SIEMENS dissolves 4 grammes of silvei 


nitrate in a litre of water, and adds 2°5 grammes of crystals of 
aldehydate of ammonia. ‘The glass is washed successively b 
potash, alcohol, and water, to remove all traces of grease, anc 


then immersed in the fluid and slowly heated to 50° or 60°. At 
first a blackish coating is deposited, but soon this becomes a 
brilliant mirror. The silvered glass is then washed with distilled 
water. Archiv. fiir Pharmacie, cc. 233. 

Cellulose Water-proof Paper, &c.—Cellulose dis 
solves, as is well known, in ammoniacal copper solutions. If 
sheets of paper be immersed for an instant in this solution and 
then passed between rollers and dried, it becomes impervious to 
water, the two sheets being firmly united by a sort of cement 
formed by the action of the copper solution on the exterior o 
the fibres. Pipes, roofing tiles, boats, clothing, and innumerable 
useful articles can thus be furnished. Linen sheets thus treated 
form an elastic material, and a combination of linen and papet 
is superior to every kind of wood in firmness and strength. 
Dingler’s Polytech. Fournal, cctv. 514. 


A very simple Air-pump.—A simply constructed ex- 
hauster worked by water on the principle of Dr. SPRENGEL’S 
mercury pump is proposed by C. CHRISTIANSEN. An india- 
rubber tube, A R, is attached to a perpendicular glass tube, A, 
through which the water is to flow down, and through a hole 
in the side of the india-rubber tube a bent glass tube, B, con- 


nected with the vessel to be exhausted, is inserted If now 
water is permitted to run through tubes A and R R, only a 
slight draught will be noticeable at B; but if the india-rubber 


tube is somewhat squeezed together a little below the mouth 
of tube B, at s s' perhaps, an almost complete exhaustion is 
effected in the vessel joined to tube B as evinced by the rising 
of a column of mercury to a height of 26 to 27 inches. The 
a at s s' is produced by 1 a ins 7 1 string or wire tied 


round the tube. Poggendorff’s Annalen, 1872 

lee of Bottles, Tubes, &c.—It i ten required 
in laboratories to render the interior of bottles, ¢! tubes closed 
at one end, and other hollow vessels free from every trace of 
dampness. To effect this quickly E. ZETTNOW recommends to 


rince the bottle with strong alcohol, subsequently with ether, and 
then to drive off the vapours of the latter by blowing in air with 
a pair of hand bellows. From Poggendorff’s Ann. Phys. and 
Chem. 187 2. 

A New Method of Gas Analysis. Certain beetles, like 
Dyticus marginalis, Carabus granulatus and others, are, accord- 
ing to W. Mt LLER’S observation: s, capable of extracting by their 
respiration a@é/ the oxygen from the air of an enclosed space. It 
is therefore proposed to employ them, instead of a chemical sub 
stance, to absorb the oxygen in a eudiometer tube. In two ex 
periments 20°88 and 20°94 per cent. oxygen were thus removed 
from ordinary atmospheric air contained in a tube. These figures 
accord wonderfully well with the results of the most rigorous 
scientific methods. /éz7. : 

Determination of the Melting and Congelation 
Points of Fats.--It has often been stated that there is a 
difference in the degrees of temperature at which one and the 
same fat melts and congeals. F. RUDORFF recently investigated 
this circumstance and found it to be correct. He attributes 
the peculiarity to the difficulty, occasioned by the physical con- 
dition of the molten fats, in correctly reading the thermometer 
immersed in them. The following figures show the differences 
between the points of melting and those of congealing for some of 


iS the ordinary fatty bodies : 
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Melts at Congeals at 


a er 
f 615°C 
Yellow wax... . 63°4° C. 1 62 6° 
- 62°3° 
White wax 61°8° 61°6° 
| 49°6° 496° 
AS a oo 22°00 
Paraffin ook ag alll Pe 
Lao" Se 95 
§2'7 to 53°2° 52°7° 
Spermaceti f 435 = f 434 
| 441 to 443° 44°20 
sccofiet (323° gid 552 
Stearic acid . 56°2 to 56°6° 558° 
| 56:0 to 564° | 55°79 
Sheep tallow 46°5 to 47°4° 32 to 36° 
BROOM ww st 43°5 to 45'0° 27 to 35° 


Che method Riidorff employed for taking the melting points 
may be recommended as simple, and sufficiently correct for in- 
dustrial purposes. The bulb of the thermometer was coated 
with a thin layer (a little more than three lines thick) of the fat 
to be investigated, and after at least one day’s cooling, placed 
in water, the temperature of which was gradually raised. The 
legree at which the fat melted away from the bulb and rose to 
the surface of the water was set down as its real melting point. 

As to the point of congelation, it was found that some sub- 
stances, for instance, butter of cocoa, show during their becom- 
ing solid ifter a steady fall of temperature, a sudden rising. This 
latter occurs when the whole mass of the fat becomes com- 
pletely solid. 

[It may be of interest to quote the degrees at which various 
mixtures of paraffin with stearic acid, and of spermaceti with 
stearic acid become solid. 


10 parts of paraffin with Io parts of stearic acid solidify at 520° 


100 ‘ 20 a x5 me Sie 
: LETT 

” 30 9 99 9 50°0 

100 = mn 40 ss es 55 50°0° 
100 fe ~ 50 - i is 49°4 
100 spermaceti 10 sj " o 42°8° 
100 ss 20 ‘i _ - 42°2° 
100 S is xe) ‘3 . m 41°5° 
10 ee 3 40 : 2 ‘3 41°0° 
100 i ay 60 a a 43°0° 
100 ” ” 79 ” ” ” 457° 


The paraffin employed in the cxperiments had its point of con- 
gelation at 53°0°, the steiric acid at 56°0°, and the sper- 
maceti, at 43°4°. ded. 


Action of Ozone upon Vulcanized India-rubber. 
In the course of some electrical experiments, Professor WRIGHT 
U.S.), made the observation that the sulphur of the india-rubber 
is oxidized by ozone to sulphuric acid. b/d. 


Preparation of Anhydrous Nitric Acid.—Until 
now, only two methods, both rather tedious and little practicable, 
were known for the preparation of anhydrous nitric acid. The 
one by DEVILLE, consists in passing dry chlorine gas over 
heated silver nitrate ; the other, by ODET and VIGNON, is a 

e-action of chloro-nitric acid upon a metallic nitrate. R. WEBER 
succeeded in obtaining it directly from the hydrate of the acid, 
by dehydrating with phosphoric anhydride. The process is the 
following : strong nitric acid is repeatedly distilled with concen- 
trated sulphuric acid, and the distillate freed from nitrous acid 
by gently heating, and passing dry air through it. The nitric acid, 
thus concentrated, is now placed in a vessel cooled by ice, and 
gradually mixed with phosphoric anhydride. When the latter 
appears to be no more acted upon by the liquid, the whole 
semi-fluid mass is submitted to careful distillation. This second 
distillate consists of two layers, of which the upper one is de- 
canted and cooled in ice water, when again a layer separates, 
which, after separation and cooling in ice yields the anhydrous 
acid in crystals. The whole operation requires much care and 
attention, but the remarks bearing upon this cannot be given 
here. ldbzd. 


Re-action of some of the Alkaloids with Sugar 
and Sulphuric Acid.—It is well known that all so-called 
protein substances, those of vegetable origin as well as the ani- 
mal ones, assume, by treatment with sugar and sulphuric acid, a 
purple colour. R,. SCHNEIDER has recently observed that this 
is also the case with some of the alkaloids, especially morphia, 
codeia, and aconite. The alkaloid quinine does not possess this yw 
property, neither do strychnine, brucin, and atropin. & 














THE HILDESHEIM TREASURE.' 





OR some time, the treasure of antique vases dis- 
covered at Hildesheim, in the ancient kingdom of 
Hanover, has been much talked about ; and, to say 
the truth, since the discovery of the famous trea- 
sure of Berthouville (improperly called that of 
Bernay), no other discovery of so much importance 
has been made of this kind ; and the Berlin Museum, which is 
in the possession of them, need not envy the possessor of any 

other collection of the same class. It is only recently, however, 

that we have been able to get thoroughly acquainted with the 

Hildesheim vases, by means of the admirable reproductions 

brought out by Messrs. Christofle and Co. Every man of taste 

would like to possess some one of the more exquisite of these 
specimens of art, and by instituting a comparison between the 

Hildesheim treasure and that of Berthouville, we are enabled to 

arrive at a definite conclusion upon the origin and the date of 

the pieces now at Berlin. 

On the 17th of October 1868, a detachment of Prussian 
soldiers was occupied in levelling a space of ground for firing 
practice, on an elevation on the west flank of Galgen mountain, 
near Hildesheim. On this spot, which commands the city, was 
formerly erected the gibbet of justice, it was there also that the 
attacking batteries were constructed during the thirty years’ war, 
and at this day there are traces of entrenchments. According 
to an ancient popular tradition, of which the origin is lost in 
time, “a great quantity of silver” was said to lie buried in the 
side of the mound on which the gibbet was erected. In the 
course of the works at this place, at a depth of ten feet, the pick 
axe brought to the light of day, numerous fragments of an oxi 
dised metal, resembling morsels of leather. The discovery was 
immediately reported to the commanding officer, who, on making 
an inspection, perceived that the metal must be silver. He gave 
orders to search with care, and they at once unearthed a deposit 
of fifty-two vases and antique utensils, all of the same material. 
It was very evident that this precious deposit was designedly buried 
in the earth, for the purpose of concealment, though without any 
thing else to protect it. The two largest vases were inverted 
like a bell, and covered all the others, which were he&ped pell- 
mell. They suffered much from humidity during their sojourn in 
the ground, as their location was close to a neighbouring spring. 
The inlaid work was detached, and the whole formed a con- 
fused mass of chased handles, feet, and leaves, imbedded in the 
mud. 

The treasure was carried, such as it was, to the barracks, and 
a sculptor of Hildesheim, Mr. F. Kusthardt, with much intel- 
ligence, arranged and put together the loose pieces, and then 
moulded them. The fame of the discovery spread all over 
Germany. At first they would scarcely believe that the treasure 
consisted of dondé fide antiquities : the finding of a quantity of 
Roman silver ware in the centre of Hanover was too much for 
the people. Hildesheim was far away from the most advanced 
lines of occupation of the Romans, in a country purely German ; 
and no antiquities had previously been found in that territory. The 
first who saw the vases, took them to be of Italian origin, and of 
the sixteenth century, of the school of Benvenuto Cellini. This 
misapprehension was not of long duration, however, and when 
the learned professors of the University of Gottingen, in parti- 
cular the able archzologist, Mr. Wieseler, inspected the new 
treasure, the world came to know what to believe as to its origin 
and value. 

Che military administration dispatched the articles to Berlin, 
to grace the museum of the so-called Northern Athens. 

When a Roman functionary set out on his travels, he carried 
with him a complete silver table-service (szznistertum). At 
Rome, in the eighth quarter of the city, a special bazaar was ex- 
clusively reserved for the sale of silver vessels. In the rich 














houses, a confidential slave was placed in charge of the silver 
plate, and his management was placed under rigid supervision. 
There were cultivated amateurs, in the time of Claudius, who 
possessed workshops of their own, for the repair of their silver, 


- or even for the manufacture of new articles in silver. 


There are Egyptian vases in silver, dating from the time of 
the Pharaohs, as the beautiful cups of Thumis. There are also 
Assyrian cups, and one day a competent scholar and connoisseut 
may be enabled to write the history of the art of the silversmith, 
from the most remote times down to the period of the barbaric 
invasions. This is too wide a subject to be dealt with in the pre- 
sent article, but, confining my remarks to the works of art of the 


This notice of the treasure of Hildesheim is translated from an 


article by M. Lenormant in the ‘* Gazette des Beaux Arts.” 
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ancient Greeks and Romans, I may remark that in the speci 
mens which have come down to us, we can not only recognize 
several styles, but also two absolutely different systems, which 
were successively adopted for the decoration of vases in the 
precious metals, and which furnish an element by which their age 
may be determined almost to a certainty. 

The taste of the Greeks was too delicate to permit them to 
lose sight of the essential principle of subordinating decoration 
to form. With the Romans, on the contrary, ornament, instead 
of being treated as an accessory, became the principal thing ; 
the general form of the vase was subordinate. The system of 
exuberant decoration was certainly introduced under the succes- 
sors of Alexander. The Romans, from an art point of view, had 
an affection for something barbaric. They liked the rich, the 
luxurious, the sonorous. The vases of the Hildesheim treasure 
belong to this last style, and there is not a single one of them 
which can be traced to any other than a Roman origin. But, 
given the style, some amongst them possess a most exceptional 
beauty. 

The principal piece in the collection is the delicious cup, of 
which the emd/ema presents a figure of Minerva seated on a 
rock. Dressed in a long tunic, with the peplus, wearing a 
helmet with three tufts, the goddess is represented with her 
pacific aspect, as the protectress of the arts useful to humanity ; 
whilst she leans with her left arm on her shield, she places her 
right hand upon an object in which Mr. Wieseler has very in- 
geniously recognized the arazrve of primitive times which was 
only in use amongst the ancients, and the invention of which 
was by various traditions ascribed to Minerva herself. Facing 
her, on a rock, sits the owl, her favourite bird, and a crown of 
olive leaves—the olive being the precious tree which, in her quar- 
rel with Neptune, she caused to spring from the sterile soil of 
Attica. Conformably to ancient usage, all the parts in relief are 
gilded by means of flame, with the exception of the flesh of the 
goddess, for which the natural colour of the silver is reserved. 
Such polychromy is foreign to our habits ; but, restored in its 
original splendour, in the copies of M. Christofle, it has a 
charming effect ; and there is no doubt that our eyes will soon 
get accustomed to it, and that we shall but recognize that there 
the taste of the ancients was right as against ours 





A border of palm-leaves perfectly Greek in its elegance, sur- 
rounds the medallion of Minerva. ‘This patera is without contra- 
diction one of the most perfect examples of antique silver-work 
known. The delicacy of execution equals the purity of style and 
the vigour of the model. The works of the Augustan era have 
something heavier about them, and a savour less purely Hellenic ; 
and, for my part, I believe that the patera of Hildesheim is of 
an earlier date, by the similarity of the style to that of the few 


morceaux of the last century of the Republic which are to be 
found at Rome. Notwithstanding the difference of the execution 
and of the relief,it possesses above all a strong family resemblance 
to the silver vase at the Palace of the Corsini, at Rome, repre 
senting the judgment of Orestes by the Areoj is, in which 
Winckelmann recognized one of the masterpieces, described by 
Pliny, of Zopyrus, a famous chaser contemporary with Pompey. 
A portion of the Berthouville vases has, with good reason, been at- 
tributed to the school of Zenodorus ; and I would willingly 


assign to the school of Zopyrus the patera of Minerva, forming 
part of the treasure of Hildesheim. 

On the contrary, there is another patera, certainly of the 
\ugustan era, inferior to the other, no doubt, but very remark- 
able, of which the device shows a bust of the infant Hercules, 


completely in relievo. The young cod amuses himself, with a 
smile on his lips, in crushing the serpents which were sent by the 
jealous Juno, and placed in his cradle te kill him. This infant’s 
head is a study of nature, surprising by its truth and its life. It is 


so individualized in expression that many German savants, with 
some degree of plausibility, consider it to be a portrait 


| 
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As a pendant to these two pateras, two others may be men- 
tioned, of which the central medallions are decorated with the 
busts of the two chief gods of the Phrygian religion ; Cybtle, 
goddess of the earth, and Men-Arcacus, the god of the moon. 
The figure of the mother of the gods is characterized by het 
ordinary attributes—the crown, and the tympanum or starred 
tambourine. As for the god, who may be recognized at a glance 
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by the rising moon behind his shoulders, he carries a Phrygian 
bonne sprinkled with stars, and a necklace similar in form to the 
Gallic torque. These two pateras bear the signature of the 
artist who executed them,—Lucius Manlius Boccus. The form 
of the letters denotes the age of the Antonys, which is also indi- 
cated by the style of the figures—much inferior to that of the 
Minerva and even of the infant Hercules. 





‘he most important piece of the collection, by reason of its 
dimensions, as well as of its value as a work of art, is the great 
crater, the form of which reminds one of an inverted bell. Foli- 
age, carved with exquisite taste, runs over the flanks, and enve- 
lopes it like a net with large meshes. The stalks of this light 
and fantastic foliage rest upon gvifins, and fanciful objects 
grouped round the base. In the midst of the arabesques, are 


found a number of infantile fairy spirits, naked and without 
wings, who, armed with tridents and harpoons, as if they had to 
fight with monsters of the deep, gaily pursue prawns and other 
small objects. ‘The frescos of Pompei,” says Mr. Froehner, 
“often overloaded with decorations, are far from attaining to the 
same degree of spirit, grace, and simplicity.” The freedom of 
the ornamental conception, the drawing of the arabesques, and 





&- CHAP ON. 


Patera, with Bust of the Infant Hercules, in the Hildesheim Treasure. 
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Crater, from the H 


the execution, recall in this beautiful crater, the fine chasing of 
some Italian cuirasses of the Renaissance period. 

With regard to drinking vessels, which are numerous enough, 
they are, for the most part, decorated with the ordinary baccha- 
nalian devices to be found in objects of that class :—Theatrical 
masks, thyrsus, cymbals, Pan’s pipes, vines, and ivy branches 
entwined in gracious and poetic fashion. Notwithstanding their 
incontestable merit, they do not constitute the most striking 
portions of the treasures, and they are inferior to the analogous 
portions of the treasures of Berthouville. They cannot be 
assigned to an earlier period than the time of the Antonies, which 
indeed is conclusively proved by the signature of the artificer 
on one of the vases, Marcus Aurelius C From an archzo- 
logical point of view they are of considerable interest. There is 
a cup of particularly fine outline, which recalls more than any 
other piece of silver discovered to the present time, the style and 
composition of the Warwick vase. In another cup, certain 
parts of the decoration are reproduced, line for line, from the cup 
of the Ptolemies. 

But, amongst all their drinking vases, there are two in particu- 
lar which have impressed us by their most simple and perfect 
decoration. One is surrounded by a garland of laurel leaves, 
arranged with that elegant simplicity which distinguishes ancient 
art, and treated with a breadth worthy of the greatest periods. 
In style, ornamentation, and execution, it surprisingly approaches 
the silver vase of Medamus, which was discovered in the 
trenches of Alise, and presented by the Emperor to the Museum 
of St. Germain’s. No doubt it was of the same epoch, the time 
of Caesar. 

As for the other, it is the delicate little cup figured here, on the 
sides of which runs a festoon of flowers and fruits sustained at 
the ends by the upright thyrsus, from which proceed likewise 
knotted fillets. I do not know any antique vase in metal more 


originally conceived, or which recalls more strongly the best art 
of the time of Louis XVI. 

We have now passed in review the pieces of the Hildesheim 
treasures, in which art prevails. To complete the notice, we 
have to refer to the more common objects, on which, neverthe- 
less, antique taste has made its mark—the saucepans, the 
utensils with which the wine was poured into the craters, to 
pour it into the cups, the plates, properly so-called, poultry-dishes 





and pastry-dishes, all of small size ; finally, the egg-plate, the 
ingenious and novel arrangement of which commanded at the 
Exposition, we hear, great interest in the eyes of housekeepers, 
with the small salt-cellar in the centre. To these must be added 
the fragments, unfortunately very incomplete, of the pieces of 
furniture, properly so-called, which are usually found in bronze 
rather than silver, such as the base of a candelabra in palm 
| leaves, female busts and panther’s claws of a good style, and a 
| foot belonging to a pretty large tripod. 

















| We cannot weary ourselves with all the curious details 
offered for antiquarian study by the Hildesheim treasures. 
Much is left unnoticed which would require a special work fully to 
develope the interest belonging to them. ‘There are twenty- 

| seven vases on which microscopic inscriptions have been dis- 

covered, indicating the weight of the piece, and giving the signa- 
ture of the artist. This discovery alone has furnished three 
new names—Marsus, Lucius Manlius Boccus, and Marcus 
Aurelius C... 

We find several curious indications of the processes of in- 
dustrial art in ancient times. All the joinings are made with 
tin. The relief of the patera of Cybele has a lining of lead 
which supports the thin silver leaf. This supplies an explana- 
tion of the article of the Theodosian Code which prescribes that, 
at sales by auction, vases of this kind shall be valued by the 
weight of the silver, deduction being made for the weight of the 
lead. The drinking vases are provided with a double bottom by 

| means of a moveable basin,—a precaution which is observed in 
all other known pieces of an analogous kind, and which was 
indispensable to adapt them for holding liquids. In short, the 
silver leaf which formed the exterior of the vase, required to be 
as thin as possible in all such portions as were to be relieved by 
the hammer, in order to facilitate the work of the artist. This 
operation was subject to occasional failures, and the weight of 
the liquids which they were destined to contain might have 
caused irreparable damages. 

But the most novel feature in the manufacture of the silver 
vases of Hildesheim is the considerable employment of incrusta- 
tions of enamel, forming elegant garlands of foliage, on a great 
number of pieces. Nothing of the same kind has been observed 
in the existing vases of antiquity, except some traces of ena- 
melled chased work in relief on the drapery of one of the figures 
of the treasure of Berthouville. However, M. Albert Dumont, 
an antiquary of rare merit, informs us that there exists in the 
Capharnaiim, inaccessible to foreigners, of the museum in the 
ancient church of St. Irene at the harem of Constantinople, a 
large silver plate of beautiful workmanship, of which the origin 
is unknown, of which the central emblem presents a figure of 
Apollo, and is surrounded by /o//age incrusted in enamel. These 
are samples of an art of which one may well be surprised at not 
finding other examples, for it attained to a considerable degree 
of development in ancient times. Pliny mentions an artist of the 
name of Teucer, who, in the last century of the Roman Republic, 
had made for himself a special reputation by his incrustations of 
enamel in silver works. 

Now, to what epoch is the burying of the Hildesheim treasures 
to be referred, and what origin is to be assigned to it? 

It is a generally received opinion in Germany that the vases 
discovered at Hildesheim were the silver service at the table of 
Quintilius Varus, buried at the moment of his disaster. Several 
even go so far as to affirm that it is the portion of the booty that 
fell by lot specially to Arminius, and that the great liberator of 
the Cherusct was forced to conceal it when he quarrelled with 

his parents, and was finally assassinated. Regarding the ques- 
tion from a scientific point of view, these opinions cannot be 
sustained. The name of the artist, Marcus Aurelius C ' 
inscribed on one of the pieces, proves that the concealment could 
not have taken place until after the times of the Antonies. It is 
rather to be ascribed to the age of the barbaric invasions. One 
is led to this by the presence of a vase of a conical form, a 
species of drinking horn, decorated with ornaments and figures 
of animals which bear the mark of the complete decay of art. 
This piece cannot have existed earlier than the fourth century, 
and we even doubt its Roman origin, for it resembles much more 
the make of the barbarians of that epoch. 

From our observations it may be inferred that the objects of 
the Hildesheim treasures have nothing of the character of unity 
of epoch that belongs to the treasures of Berthouville. There 
| are pieces of various times, from the century preceding the 
Christian era until the fourth century of that era, passing through 
the Augustine era, and that of the Antonies. The characteristics 
of the one treasure ditfer essentially from those of the other. ‘That 
of Berthouville was the treasure of a temple, and the majority of the 
objects of which it is composed, have dedicatory inscriptions 
which proclaim’ their votive origin. On the contrary, the vases 
at Hildesheim are free from all religious inscriptions, nor are 
there amongst them any of those special utensils for sacrificial 
purposes, or for the other ceremonies of worship. All is for civil 
use, and formed a part of a simple table service ; only it was not 
that of Varus, and it was not buried in the soil until four cen 
turies at least after the battle of the Forest of Teutoburg. 

But, when the style of one of the vases leads us to the epoch 
of the barbarian invasions, the discovery of these Roman vessels in 
| silver, in a German country, is not surprising. It was pillaged 
| | and carried there from the towns on the Rhine border, or from 
the north of France. But it would be difficult to tell whether it 
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is only the share of booty carried off by a barbarian warrior on 
some expedition, as would appear from the pieces which are 
broken, probably for the purpose of being distributed amongst 
two or more warriors, or whether it was a collection made by 
robbing right and left, which figured on the table of the chief of 
a German band in the fifth century. This last appears to be 
the more probable hypothesis. The history of Clovis and the 
Soissons vase, may show how the chiefs of the invaders sought 
with avidity for the gold and silver vessels which abounded in 
the Roman towns. 

Weare then led to assign to the Hildesheim treasure an anoma- 
lous origin, though perfectly rational. But the discovery is not 
the less one of the most interesting that has been made, in rela- 
tion to the art of the silversmith of antiquity. All the pieces are 
remarkable in various degrees, and some of them are of quite 
exceptional beauty. The find of 1868 has made its mark on the 
angals of archeology, and MM. Cristofle and Co. have rendered 
real service in popularising by their successful reproductions, 
monuments which will not fail to exercise the happiest influence 
on the taste of the public, and on the works of our industrial 
artists. 





THE MINERAL WEALTH OF SPAIN. 


nine valuable papers in the “ Annales Industrielles” 
for the current year, from the pen of M. L. Denis 
de Lagarde, a French engineer, who resided ten 
years in Spain, and had ample opportunities dur- 
ing his residence there of studying the mining and 
mineral industries of the country. | 

The Peninsula has, from a remote antiquity, been celebrated 
for the richness and abundance of her mines. Excavations 
made in many parts of the country, have brought to light large 
masses of rubbish and scoriz, the refuse of ancient industries :— 
deep-cuttings, ingots of silver and copper, medals, coins, 
statuettes, workmen’s tools, and other evidence of the labours of 
the ancient masters of Spain. Such is the magnitude and import- 
ance of these remains that they have, during the last forty years, 
been made the subjects of special concessions. 

It scarcely admits of doubt that the Pheenicians, the Cartha- 
ginians, and the Romans worked various mines of gold and 
silver in Spain. Hannibal, it is written, drew from the mines 
of Carthagena both gold and silver, which furnished him with 
the means of carrying the war into Italy. 

The Romans, while masters of Spain, confined themselves to 
the extraction of the precious metals, in which labour they em- 
ployed the vanquished population. The Moors, who have left in 
the south many remarkable monuments of their genius and 
greatness, worked the rich copper and lead mines of Andalusia. 
After the expulsion of the Moors, when the native element re- 
gained its ascendancy, the country was crushed, and her pro- 
ductive forces paralyzed by the absolute despotism of her kings ; 
she was overruled by the spirit of conquest, religious fanaticism, 
and feudalism. The discovery of America, and the conquest of 
Mexico and Peru, completed the national ruin of Spain, for the 
sovereigns of that country directed all the life of the nation 
towards the new colonies ; the galleons which arrived freighted 
with precious metals from America, gave rise to a general 
exodus towards the new countries, the culture of the soil was 
neglected, trade and commerce destroyed. 

‘The despotism of her rulers during several centuries, with the 
immense riches produced by the colonies, left Spain totally 
unprepared for the political changes of the present century,—the 
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emancipation of the States of South America, and the loss of 
her sources of wealth. She was without agriculture, without 
manufactures, without commerce, and without roads. There 
are, however, symptoms of an awakening. This 7 country 
possesses in abundance all the elements of wealth ; is admi- 
rably situated for becoming a great agricultural, ao com- 
maechil and maritime power. The Spaniard is naturally intel- 
ligent, courageous, and enthusiastic ; and when Spain shall have 
thoro ughly comprehended the fu = ty as well as the danger of the 
struggles of the numerous parties into which she is divided, 
when she shall have finished the: great work of her esenanaiiads 
and developed her productive forces, she may take her place in 
the front rank of nations. 

Mining property in Spain has always been treated as inde 
pendent of, and completely separated from, the property of the soil. 
It has always belonged to the sovereign, and, more recently, to 
the State. In virtue of this right, the Crown worked, at various 
epochs, a certain number of mines and metallurgical establish- 
ments ; and granted concessions to bishops, abbots, feudal lords, 
and even private individuals, to work mines ; but the royalties ex- 
acted were excessive, and the mining industries remained unim- 
portant until the promulgation of the law of 1825 by Ferdinand 
VIL., which partially removed the disabilities by which they were 
crippled, and marked the revival of mining activity. 

The object of this law was to reconcile individual rights with 
the ancient prerogatives of the Crown. The Crown remained 
nominally the supreme owner of the mines, and great facilities 
were accorded to private individuals, native or foreign, rich or 
poor, for obtaining concessions to explore and to work mines ; 
they were free to dispose of the products as they pleased ; and 
the mining property was declared to be perpetually in the pos- 
session of her concessionaries, so long as they continued, under 
pain of dispossession, to employ a certain number of workmen. 
But the royalties remained much too heavy, and the legal 
guarantees were insufficient. 

Subsequently, in 1849, 1859, and 1868, successive reductions 
in the charges on royalty were effected, the conditions of the 
obligatory employment of labour were ameliorated, the conces- 
sions were extended superficially, and the guarantees were 
strengthened ; the moment that a valuable substance was dis- 
covered, the discoverer had only to present himself at the head- 
quarters of the province, and for a payment of about £3, he ac- 
quired the property of the mine. But the concession was quite 
insufficient in extent,embracinga superficial area of only 180 yards 
by 280 yards ; and though the property was easily acquired, it 
was early discovered that it could be still more easily lost. 

The great facility thus afforded for the acquisition of mining 
property — the people to a state of infatuation which cul- 
minated in the “ mining fever.” A general knowledge was thus 
gradually acquired of the bearings of the mineralogical deposits, 
which were revealed by superficial landmarks, and the cropping 
out of strata at the surface ; and the beds of minerals in the 
most difficultly accessible situations were searched. 

The advantages thus acquired were, nevertheless, accompanied 
by serious drawbacks. The extreme facility with which conces- 
sions were obtained, and the enthusiasm excited by the wonder- 
ful results of some mines, gave rise to many abuses, to incredible 
imposition on the credulity of the public, and the most unprin- 
cipled stock- jobbing operations. Thus it has happened, that 
mining industry in Spain has fallen into general disrepute, and 
has come to be regarded as a lottery. On the other hand, the 
facility with which a doxdé fide concessionary could be deprived 
of his concession, led to general withdrawal of capital from 
mining property. The cause which thus destroyed confidence, 
was the system of the dezuzctos, or informers. The legislature, 
with the best intentions, no doubt, had, until the year 1868, im- 
posed on the concessionary, the obligation to employ four work- 
men on his plot, during at least 183 days in the year ; and any- 
one who chose might inform upon him if he employed, for 
example, only three men, instead of four, or employed four men 
for a less period than the minimum number of days prescribed 
by law. The usual result of a process more or less tedious and 
costly, was that the mine was forfeited, and transferred without 
further consideration to the informer. 

Those who only sought for concessions with the object of find- 
ing purchasers, found means of eluding that onerous and 
dangerous condition, and at the same time of evading payment 
of the royalty charges. Thus, the weight of that odious restriction 
fell chiefly, if not altogether, upon those who really expended their 
time and « pital on the mines, and who might, by force of un- 
favourable circumstances,—as a financial crisis, or a sudden fall in 
the value of their produce, have temporarily relaxed their opera- 
tions, whereby they lost their gains, the fruit, it might be, of 
years of sacrifice. 

With a view to correcting such gross and unanticipated abuses, 
one proprietor was, by the law of 1859, empowered to hold con- 
cessions for several contiguous plots, and either to distribute his 








THE PRACTICAL 


32 


MAGAZINE. 63 


miners over all the plots or to concentrate them on one plot, at 
his own option ; he was also empowered to reduce the number of 
workmen to one half the specified number. Further ameliora- 
tions were granted by the law of 1868, which permitted the 
holder of concessions, even if they were at a certain distance 
apart, to concentrate his works at one spot, whilst the conces- 
sionary, who had invested capital to a certain amount in his 
mines, was authorized to suspend operations completely, if he 
chose, for two years ; and by a second law, passed in the same 
year, the institution of informers was definitively extinguished. 

The security of property and freedom for the employment of 
labour, thus acquired, was not granted without at the same time 
largely augmenting the royalties. In 1871, however, the legis- 
lature reverted to the original rates of taxation, having observed 
that the increased taxation was excessive, and prejudicial to the 
development of mining industry. 

By the successive legislations since 1825, all substances be- 
longing to the mineral kingdom were classed under divers cate- 
gories ; the legislature also determined the respective rights of 
the state, the perquisites of the soil, the concessionary, and others. 
One class of substances are the object of concessions, which 
cannot be revoked so long as the holders of the concessions fulfil 
the conditions imposed by the law : these are metallic substances, 
combustibles—as coal, sulphur, precious stones, &c. Another 
class of substances, comprising argillaceous and ferruginous 
earths, kaolins, &c. are conceded by preference to the proprietor 
of the soil. A third class are not subjects of special concessions; 
such as are on state property or on commons are free to all; 
those which are on private property belong absolutely to the pro- 
prietor ; they comprise slates, freestone, plaster, clays, and, i 
general, all materials employed in construction, and quarried. 

The following instructive table gives the number of conces- 
sions existing at the end of each year from 1861 to 1869, with 
the number of changes of proprietorship : 


Changes of Con- 


Total number of |Changes of Conces- , 
cessions for 


Concessions. __| sions for Working. 





Year. | Bescewnseics. 

| Exist- | Produc-| Trans- With- | Trans-| With- 
ing. tive. ferred. | drawn. ferred. | drawn. 

1861 7,212 1,795 

1862 | 6,581 5386 

1863 | 6,312 1,808 

1864 | 6,814 2,031 1,097 

1865 | 6,687 2,040 879 — 

1866 | 6,466 2,313 | 768 639 

1867 | 6,738 2,968 676 507 232 115 

1868 | 6.709 3,367 | 683 | 447 238 | 128 

1869 | 7,040 3, 184 669 321 117 99 


From this table it appears that the number of existing conces- 
sions varied very little during the nine years, 1861- 69. There 
were 7,040 concessions at the end of that time, and the number 
was less by 172 at the end than at the commencement of this 
period. The number of productive concessions increased, on 
the contrary, to nearly twice the earliest number, there being 
finally 3,1 84 produc tive concessions. 

The last four columns of the table show the unsettling effects 
of the informing system. During the last three years, 1867-69, 
there were 2,515 concessions for working either transferred or 
withdrawn, and 1, 617 for searching similarly dealt with. 

The mineral statistical returns for Spain, as may be supposed, 
have been but loosely framed, and it was not until the year 1861 
that official and correct returns were published. From what has 
been collected unofficially it appears that the total value of the 
minerals raised, and the metals manufactured from the ore, for 
the year 1839, amounted to £1,350,000; for the year 1854, the 
total value was £2.350,000, or about one million more than in 

1839. During the next fifteen years, 1855-69, coinciding with 
the construction and working of railways in the Peninsula the 
total actual values of the minerals raised, and the metals manu- 
factured from them, amounted to, for each year, as follows :— 


Year. Value of Minerals raised. 
Soe. «sk tk wt eR ID 
[650 . s+ «© » « » « $600,000 
[OO cc ws oc nw = » SO 
[Rc ke kes os Se 
ee, Se cee ae 5,470,000 
HOGS. 2. se se 6S OO 
(eer 
fees « ts « ss > 6+ Re 
i866... .. +. » » « §,7ea000 
(  _—_—— aa a a 
iOS . « wo «ss 6SOSE00 
[609 « . 2 = » » » “SO90@e0 
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The comparatively rapid increase of production during the 
fifteen years ending 1869 may justly be ascribed to the facilities 
for transport afforded by the railways introduced at the com- 
mencement of that period. During the last seven years of that 
period the gross annual value is nearly stationary, fluctuating at 
about £6,000,000. The gross sums fail to bring out the real 
increase in mining and metallurgical produce, which is nearly 
balanced by a decrease in the produce of the salt works. Leaving 
these, for the present, out of view, it appears, in fact, from the 
government returns for the period, from 1861 to 1869, that the 
gross quantities of minerals raised in each year, with the quan 
tities of metals produced from the ores at home, were as shown 
in the annexed table, which gives also the actual values of the 
minerals, and the values of the metals manufactured from ores 
at home, exclusive of the cost of ore: 


Abstract of the Production of Spanish Mines and Metal Manu 
factories in the years 1861—-1869. 








Minerals. | Metals and other ‘Seiad 

Year. | Mineral Substances. Value 
Quantity. Value. Quantity. | Net Value. 
Tons. | £ Tons. re ue 

1861 | 1,089,400 | 1,514,000 141,700 | 2,317,000 , 3,831,000 
1862 | 1,201,100 | 1,700,000 161,400 | 2,536,000 4,236,000 
1863 | 1,341,500 | 1,730,000 149,400 | 2,882,000 | 4,612,000 
1864 | 1,350,500 | 1,989,000 170,500 3,022,000 | 5,011,000 
1865 1,405,700 | 1,893,000 163,400 2,779,000 4,672,000 
1866 | 1,360,400 | 2,051,000 | 151,500 | 2,420,000 4,471,000 


1867 | 1,581,500 
1868 | 1,785,600 
1869 | 1,763,200 


164,300 
168,300 


166,700 


1,939,000 2,658,000 
2,349,000 


2,508,000 


4,597 000 
5,004,000 


2,720,000 | 4,234,000 


2,05 5,000 


It is seen by this statement that the gross quantity of minerals 
raised, comprising metalliferous ores, alkalis, coal, lignite, &c., 
rose from about 1,100,000 tons in 1861, to about 1,750,000 tons in 
1869 ; and that the quantity of metals and other mineral sub- 
stances manufactured from the crude materials, only rose from 
about 142,000 tons in 1861 to about 167,000 tons in 1869. 
Here it is apparent that the increase in the crude material drawn 
from the mines was much greater—in fact, it was 60 per cent. 
more—than the increase of production of the manufactured 
articles, which was only 17 per cent. The surplus of raw ma- 
terials was exported. 

The relative quantities of the ores and other mineral sub- 
stances extracted from the mines, are given in the annexed 
statement for the year 1869: 


Mineral Substance. ‘Tons raised in 1869. 
Iron. . Ss at ie “ms soe ye see See 
MUA ce gs. ks Se, a?) ve. cere RS 
Argentiferous lead . = i ee = —eeeeO 
2M ie ce ae ae 2,931 
ouwer pyres, 5% 2 6 os ss 1,825 
Copper. a 1 WwW ey se cS 
Argentiferous copper. . . . . . 223 
Auriferous quartz... ... .; 39 
SERRE: Pk ake fae ay ue “rate ee 24 
Zinc. 113,484 
Mercury pees eeelce Rion, 28,084 
MONINOOOT 3 ws es Oe 75 
ROMER, an SSS gs a a ws 2 
MUI yw tat er a, te on 81 
Manganese 29,402 
mOGa os « 17,540 
Alum 16,200 
Sulphur 12,501 
Phosphorite eee ee 18,000 
PURER Ss. cee os: Wk en I 
POUDPAGHE. 2 5 sk kl 15 
Coal 550,387 
Lignite. . ae ee eae ee 39,420 
EE Wntafom seh fe? te, ae aia Fa 2,150 
[Ea ae en ee ae te 956 
Bittmmous:schist . . . . 2. « « 120 


Total, in tons . 1,763,242 

Of these raw materials, it is seen that the ores of iron, lead, 
copper, and zinc, and the principal metalliferous substances to- 
gether, amounted to one million of tons ; and that the coal and 
lignite raised amounted to nearly 600,000 tons, whilst of peat 
raised, and it is presumed, manufactured, there was a production 
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equal to 2,150 tons. The industry in peat is of recent origin, 
it appears in the official returns for the first time in 1867. The 
principal substances named, on which an increase of produc- 
tion since 1861 has been effected, are 


Zinc ore, of which the increase since 1861 has been 360 per cent. 
Iron ore : ra ” ” 140 ” 


Manganese ore ee ge m 108 Mm 
Copper ore - “ a 102 - 
Mercury - ~ - a 53 - 
Coal 99 39 ” ” 66 ” 


In the mining of sulphur and asphalte, there has been a fall- 
ing off since 1861, 

With regard to the metallic and other substances manufactured 
from the raw materials, the following particulars are given for 
the year 1869 :- 


Metals, &c. Tons manufactured in 1869. 


Cast-iron 34,486 
Wrought-iron a ot Ss th Hee 
RRP eS el Sv, ag - kL Wb 247 
PEA ic senses ix aaa &. foen ee 
Argentiferous lead . . . . . . . 10,661 
MEVEr « 6 % ss -8 31 
Copper =, (ee eee 3,460 
Pe Te oc Ges) wm teh errr . mr <kiaibe 2,752 
WOREGUEY cs. oe Giexe xt. nad er ce | 
IGEN sss) ws se la, «yas -s, ee 
MMS ee ce alles Se ee ys 396 
RSMIRIR > Sees, Salis Se, Gh “Ks ‘celynre 1,700 
PERIGEE SG 6) yd) wl, in os, OR 

Total, in tons 166,689 
Add, hydraulic cement . 14,248 


Votal : . . « ¥60;937 


Of this, it is apparent that the chief products are iron and 
lead ; the production of iron has been stationary since 1861, and 
the general increase in production since 1861, already stated to 
be 17 per cent., has been due chiefly to the development of the 
manufacture of lead, the production of which rose from 64,700 
tons in 1861, to 83,700 tons in 1869. The production of copper 
rose from 2,700 tons in 1861 to 3,440 tons in 1869. Hydraulic 
cement is an entirely new production, and it appears in the re- 
turns for the first time in 1869. 

The disproportion of the increase of raw material to that of 
manufactured stuff, is accounted for by the quantity of raw 
material exported, which was, in 1869, upwards of 300,000 tons, 
as follows : 


Ores. Tons exported in 1869. 
BPO fs, x ob A) GY oe ee ee 
Zinc a a a ee ae ee 
PYOMGARESE 5 64. os 3 ee ee ROOM 
Copper ee ee ee ee 
Argentiferous lead ..... . 331 
Commonitead . . . « 6 s « * 918 
PROSPHOMIG 2 6 8s 6 8 9,900 


Total . . 


Thus it is obvious that the ores of iron and copper constitute 
the bulk of the consignments. There has been a great increase 
in the quantity in 1869, as compared with 1861, in which year 
the quantity exported amounted to only 4,381 tons ; the increase 
arose chiefly on the ores of iron, copper, and zinc. 

The exportation of metals, likewise, has increased very much 
since 1861, when it amounted to 14,664 tons; whilst it amounted 
to 76,696 tons in 1869, or more than. five times as much as in 
1861. The following are the quantities in detail for 1869:— 


Metals. Tons exported in 1869. 
BGAG ke ai ee OS ee we 
Argentiferous lead . 27,541 
Merchant copper > de 2D a ee 
WERE ee Gh eeeay Sr we AS. Se 20 

Total 76,696 


The increase since 1861 arose chiefly on lead and copper. 


(To be continued.) 
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UR engraving is an excellent portrait of the late 
Professor Morse, of telegraphic fame. Once ina 
while, for the gratification of his friends, he would 
produce the various decorative honours that were 
bestowed upon him by the crowned heads of 

Europe, and some of these are represented in our 














picture. ae 

All the principal nations of Europe gave him tokens of dis- 
tinction. So early as 1848 the Sultan presented him a decora- 
tion set in diamonds. Gold medals were awarded him by Prussia, 
Austria, and Wiirtemberg. France made him a Chevalier of 
the Legion of Honour. Denmark gave him the cross of Knight 
of the Danneborg ; Spain, the cross of Knight Commander of 
the Order of Isabella the Catholic. At the instance of the 
Emperor of the French, representatives of the European States 
—France, Russia, Sweden, Belgium, Holland, Austria, Sardinia, 
Tuscany, the Holy See, and Turkey—met at Paris to decide 
upon a collective testimonial to him, and the result of their de- 
liberations was a vote of 400,000 francs. Scores of learned 
societies, all over the world, admitted him to membership. In 
1856, the telegraph companies of Great Britain gave him a 
banquet in London. In 1858, the American Colony in France 
entertained him at a grand dinner in Paris. On the 29th of 
December, 1868, the citizens of New York gave him a dinner at 
Delmonico’s. In June, 1871, a bronze statue of Professor Morse, 
erected in the Central Park by the voluntary contributions of 
telegraph employés throughout the country, was formally un- 
veiled, with an address by William Cullen Bryant ; and in the 
evening a reception was held at the Academy of Music, where 
one of the first instruments used on the original line between New 
York and Washington was placed upon the stage and connected 
with the wires, that Professor Morse might send, with his own 
hand, a word of greeting to all the cities of the United States 
and Canada. 


AGRICULTURAL ENGINEERING, No. 1. 


T is impossible to over-estimate the importance of 
the part which our engineers and mechanics have 
played in the history of Great Britain. In the 
stirring words of an eloquent writer, our country 
“has gone to and fro upon the earth, and her sound- 
ing steps have been those of a giant, her morning 
drum-beat following the sun, and keeping pace with the circling 
hours, compassing the earth with one continuous and unbroken 
strain of her martial airs.” And doubtless amongst those powers 
which have placed our country in this proud position, the first rank 
must be given to our engineering and mechanical pre-eminence. 
Our engineers and mechanics have been the great magicians of 
the age; they have, indeed, “changed the face of the natural 
world.” They have transformed quiet country places into vast 
hives of industrial activity, where the clank of a thousand ham- 
mers and the whirl of a thousand wheels have supplanted the 
stillness ; and where the “ turbid air and chaos of eternal smoke ” 
from a thousand chimneys have darkened all the once pure and 
peaceful air. They have covered the land with a net-work of 
rails, spanning wide ravines, and literally bridging the seas, and 
have furnished these “iron ways” with a wondrous mechanism 
so swift and powerful, that space may be said figuratively to 
be annihilated, and gravitation to be overcome. They have 
realized the fabled dream of Puck, and have with the telegraph 
“put a girdle round the earth in forty minutes.” They have 
enabled mighty steam ships to traverse the stormy regions of 
“old ocean,” with as much ease and certainty as the quiet 
waters of inland lakes. Everywhere around us, and always, we 
have abundant evidence of what mechanism has done for us in 
ministering alike to the wants and the luxuries of our race. No 
matter what the operation to be effected, let it be complex in its 
details to an extraordinary degree, no sooner is it required, than 
machinery is devised and set to work, and the operation is 
effected with marvellous ease and certainty. Nothing in fact 
seems to come amiss to the accomplished mechanician ; con- 
structing alike with equal ease the simple mechanism which 
effects a single operation, and that which carries out movements 
and secures operations which apparently nothing less than 
human skill could execute, or human brains dictate. The 
mechanic has a magic power at his beck, and noble has been 
and is his use of it ; and viewing the marvellous results of this, 

the humblest follower of his class may well be proud of his con- 
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nection with that, the power of which is so creative, the genius 
of which is so daring and comprehensive. 

Seeing then the important part which engineering and 
mechanical science has played amongst us, and the huge ob- 
ligations under which it has put the community, it was 
to be expected, that its /#teratwre would demand the cares 
and secure the services of men eminent in their respective 
departments. These have been given so extensively, and with 
such practical ability that the literature of Great Britain, so far 
as that connected with engineering is concerned, is beyond all 
doubt the richest of Europe. But those versed in its details, 
and in the records of the history of the art, cannot but have 
remarked one noticeable feature connected with it. While the 
most painstaking care has been taken by all the compilers of 
our cyclopzedias, by all the writers of special works, to record the 
progress and describe the works connected with the develop- 
ment of the steam-engine, the locomotive, the steam-ship, the 
railway, and the wide variety of manufacturing and industrial 
mechanism, little space is devoted to the mechanism of that art 
which has been well and truly described as the “ nursing mother 
of all the arts,” without which all other arts would languish, and 
life itself be unsupported ; we allude to that of agriculture, the 
oldest and not the least honourable of all. Small as the place 
is, which alike in our various standard works and in our peri- 
odical literature, the details connected with agricultural ma- 
chinery occupies, but a few years ago it was smaller still, so 
much so that in one sense it might be said that its importance 
was so slight that no attention was given to it, because it seemed 
to demand and require none. But he who would judge that this 
was the case now, would judge in ignorance of the high position 
which agricultural engineering at present occupies amidst those 
material influences which tend so much to maintain this country 
as the first producer of machinery of all classes and of the best 
kind. But wonderfully rapid as has been the progress made, 
and highly important as is the position which the manufacture 
of agricultural machinery has assumed, it is amazing how large 
the amount of popular ignorance is on all points connected with 
the subject. There is, indeed, no art so popularly, or perhaps, 
to speak more correctly, so widely misunderstood, and the actual 
condition of which so little is known as that connected with the 
cultivation of the land. No saying is considered so smart, no 
hit so happy as that which refers to the farmer as an embodi- 
ment of “slowness ;” as that which characterizes the normal 
simplicity of “ Hodge.” Yet itis merely the sober expression of 
the truth to say, that the farming of Great Britain occupies a 
position not second to any of our industrial callings, that it is 
distinguished alike by the business energy and practical skill of 
its followers ; and that as a class none exceeds the farmers and 
land-owners in the readiness with which they call to their assist- 
ance, and the skill with which they adapt them, all the helps 
offered them by men of science and skill. Not merely do they at 
once show a readiness to adopt improvements, but they show an 
equal readiness to communicate freely and largely the results of 
their experience to their brethren, which, we venture to maintain, 
contrasts favourably with the reticence and the jealousy which 
characterize the men of other callings, nameless for the present 
here. The services of our men of science, our chemists, engineers, 
and architects, have been eagerly solicited by the farmers, and 
these by their investigations and by their application of the 
mechanical arts, have introduced quite a new era into the 
science and practice of farming, and have wonderfully modified 
the details of its practice. This much have we said in favour of 
farming, we could easily have said more, but enough has been 
said to show that it is no “mean calling,’ but one which has 
gathered round it a vast display of theoretical knowledge, and 
practical skill, all of which have raised it to the proud position 
it now assuredly occupies. Foremost amongst the aids to farm- 
ing of a higher and more productive character than that which 
so long distinguished it—and in saying this of it we are saying 
no more than can be said of any other branch of industrial work, 
that it also has had its day of small things, its period of feeble 
growth and slender work—stands that which has been given to 
it by our engineers and machinists. Time was, and that but a 
few brief years ago, when the range of agricultural machinery 
was so narrow that the name could with little propriety be used 
to classify the few examples which then made up the list used in the 
farm and in the fold. The implements of the field were formerly 
represented by three—the plough, the harrow, and the roller; and 
these so rude and rough in construction that the poorest in skill 
of the village blacksmiths could make them new or mend them 
when old. A schedule of the machines of the fold could best 
be filled up with the word “none,” and of the dairy an old- 
fashioned plunge churn was all that could be honoured with the 
name of mechanism. How changed all this, can be seen by a 
walk through the miles of shedding containing thousands of ma- 
chines of different kinds, which are to be met with at any one 
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of the “Royal Society’s” shows, or by glancing at the pages of 
a collection of catalogues of our leading agricultural-implement 
manufacturers. We do not indeed know of any more instructive 
medium through which to obtain a view of what our engineering 
and agriculture now are than these same Catalogues, and if these 
Catalogues ! what then must be the works which produce the 
machines of which these catalogues are but brief, bald “ trade cir- 
culars.” Even should we come to the consideration of the subject 
in perfect ignorance of its details, a perusal of these catalogues 
will give enough to show how important and varied must be the 
operations of modern farming when it requires such a vast 
variety of mechanical appliances. The three rudimentary imple- 
ments of cultivation, as we may term them, the plough, the 
harrow, and the roller, are doubtless still retained, but not only is 
their form and arrangement of parts the result of a careful study 
of the work which they have to perform, a study aided by 
repeated and costly experiments, which our leading agricultural 
engineers carry out with patient skill and large expenditure of 
time and money, but their construction is now such as would 
do no discredit to those far-famed workshops where the finest 
examples of our manufacturing machines are produced; con- 
struction, aided by all the appliances which modern machi- 
nists have introduced into the workshop to facilitate labour 
and secure perfection of making. But to these three rudi- 
mentary implements of culture a number of other implements 
have been brought into daily use; the necessity for which 
has been made apparent from the researches of our men of 
science into what may be called the theory of culture, the 
nature of the soil, and the best mode of preparing it for the 
reception of the seed, and the after cultivation of its produce. 
We have thus the wide array of wheel and swing ploughs, 
subsoil-ploughs, trench-ploughs, double mould board ploughs, 
skim or paring ploughs, grubbers, cultivators. Of harrows we 
have the grass harrow, the chain harrow, the drill harrow, the 
moss harrow, and the Norwegian harrow—although this last may 
be classed as a cultivator or grubber. Of rollers we have the 
common roller, no longer made of the bole of a tree but of iron 
mathematically proportioned and well made, the well-known 
clod crusher, and the wide varieties of the press roller. For clean- 
ing the crops we have the hand hoe and the “ horse hoe ”—a fine 
example of well devised mechanism adapted to supersede hand 
labour, and superseding it with a large economy of time and 
money, and with a high degree of practical efficiency. No longer 
trusting to the skill of the husbandman who scattered the seed “‘as 
he whistled ” over the clods, we bring to our aid the rich variety of 
mowing machines, the broadcast in the drill which last gives out 
the seed indefinite well-known quantity as required, and distributes 
it in the soil in even parallel lines, laid out with admirable pre- 
cision. To those may be added the “ dibbling machine,’ by 
which the seed is sown, not in continuous lines, but in bunches 
or pockets ranged along parallel lines at regular intervals ; 
although an effective and cheap machine of this class yet waits 
the skill of the mechanic, who will find himself amply repaid 
should he succeed in solving the problem connected with it. 
Manure, too, is now distributed by machine, whether in solid or 
liquid form. But the machinery of the field is by no means yet 
exhausted. No longer contented in reaping his corn, or cutting 
his grass with the scythesman cutting his “sounding way,” or 
the reaper with gleaming hook or sharp sickle, the farmer 
calls to his aid the mowing and the reaping machine, the 
varieties of which are so numerous that their name is “ legion.” 
Then to gather up the “waifs and strays,” and to deprive, we 
fear, the “gleaner” of his time-honoured dole, we have the 
corn horse rake ; and the tossing fork of the haymaker is super- 
seded by the haymaking machine or the “tedder.” Nor has the 
branch of improvement stopped here ; for not content with the 
slow labour of the willing horse, the farmer has called in the aid 
of the steam-engine, and already it drags the plough, and its 
whistle in the field scares away that of the “ ploughboy” 
rendered classic in the poet’s song. And a richer field of use- 
fulness awaits this willing servant of man, the steam-engine, for 
although at present only dragging the plough, the day will come 
when it will sow the seed, hoe the rising crops, and cut and 
“garner” them when ripe for the reaping machines—the latter 
operation indeed it already performs, for in many a stack yard it 
may be seen ‘raising the “ precious sheaves” from the harvest 
cart to the highest part of the hayrick in the corn stack. 
And this work brings us to the “fold” of the farm 
where machinery now plays an important part. We have 
thrashing machines entirely and economically supplanting the 
flail, and those driven by the steam-engine, fixed or portable,and 
their work is comprised not only in thrashing out the corn, but 
in cleaning it, separating it into different qualities, and even 
weighing, measuring, and sacking it if required. Then, as 
physiology has now invaded the farm, and taken the rearing 
and feeding of cattle and live stock of the farm under its care, 
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and shown how best to economize food, we have the wide 
array of root cutters, slicers, and pulpers, straw and hay cutters; 
oat bruisers and bean crushers, oil-cake breakers, crushing and 
grinding mills, and a variety of apparatus for cooking the food, 
and administering it when cooked. The same in kind, although 
not, perhaps, in such a wide variety of detail, is the improve- 
ment in the machinery of the dairy and cheese factory; and, in- 
deed, the same remark may be made of every department of 
farming machinery—vitality and progress everywhere. 

From what we have said, and it is but a small contribution to 
the details of a history which the subject demands and deserves, 
the reader will be able to note that to secure the supply which 
so wide a variety of machines and appliances demands, a large 
amount of capital must be sunk, and a large number employed 
in the making of them, and it is even so, and to the reader not as 
yet initiated into what constitutes the “ art and mystery ” of farm- 
ing in its modern and present aspects, it may be matter of 
surprise to be told that there are xumerous factories exclusively 
engaged in the making of agricultural machinery, the buildings 
of each of which occupy acres of land, and in which the men em- 
ployed are numbered by hundreds. The value of machinery made 
by these houses, in the aggregate for home consumption, is very 
large; while that exported, forms no inconsiderable item in the 
tables ofour exports. So large is the demand for certain classes of 
machines and appliances, that some houses have a speciality for 
some of them, making nothing else “all the year round,” and 
the merits of which are so well known, that to those interested 
in farming, both “at home and abroad,” their names are as 
“ familiar as household words.” So large a space, indeed, does 
the manufacture of agricultural mechanism occupy in the in- 
dustrial outposts of the kingdom, that altogether independent of 
the interest attached and attachable to the subject itself, we 
deem a notice of these “ factories” essential in a work like ours, 
which concerns itself with all departments of the “ practical.” 
We are, therefore, making arrangements by which the establish- 
ments of our “leading men,” our Howards, our Ransomes, our 
Garretts, our Clayton and Shuttleworths, with other names of note 
too numerous to be specified here, will be visited in time, and the 
results of those visits duly chronicled in our pages. We further 
intend to devote occasional papers to note the new and useful 
things in connection with agricultural engineering, taking due 
care to make these notes as practically useful as possible. 


OUR COAL SUPPLY. 





HAT would Britain be without her coal it is easy 
to imagine by studying her condition before she 
began in earnest to work her mines, and by ob- 
serving the condition of those countries which at 
this moment are deprived of this enormous ad- 
vantage. Think of what we get out of our coal. 

It does everything for us. It warms our homes, and cheers our 

fireside ; it stimulates our industry, it increases our commerce, 

it propels our ships. As a motive power, it increases our action 
upon matter. Asa source of colour it renders us almost inde- 
pendent of the costly woods of South America. A production 
itself of the greatest value, it is also one of the most important 
instruments in our productive industry; it is the very life of our 
prosperity in manufactures. Professor Phillips said that Ireland 
was once covered by coal-fields, but that old Father Neptune has 

swept the coal and coal strata clean into his lap and left but a 

bare floor of limestone behind. Happy was it that Britain proved 

to be beyond his grasp, for certainly he would have committed 
an irreparable mischief, for which generatidhs yet unborn would 
have owed him a grudge. 

But these coal-fields, what are they? whence do they come? 
what fortuitous occurrence brought them to these shores? 
Strange to say, we owe many of our comforts and most of our 
success to deposits of vegetable matter carried hither probably 
by the mighty waves of the great ocean ages and ages ago. 
Experiments have proved the vegetable source of coal. Some 
quantities of wood put into a vase hermetically shut up, sub- 
ject to the action of water at 300 degrees of heat, soon ac- 
quired itself that high temperature, and was transformed into 
brilliantly black round globules, which were no other than anthra- 
cite coal. Who knows but coal may now be forming by such 
rivers as the Mississippi passing over forests and gradually ab- 
sorbing vegetable matter? Geologists are at one in the fact 
that coal consists of mineralized vegetable occurring in seams, 
interstratified with beds of sandstone, shale and ironstone, and 
more rarely of limestone, and that these together are called the 
coal measures, which in some coal-fields attain a thickness of many 
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thousand feet. They tell us that originally the vegetable matter 
consisted of plants which grew and died on the soils where they 
flourished during the carboniferous epoch. That, passing through 
the stage of peat, each bed got buried under successive sediments, 
and that through the influence of time, chemical change and 
pressure of the overlying strata it passed into the state of lignite 
and eventually became converted into coal. 

We would have thought that any doubt as to the extent of our 
mineral wealth had been by this time satisfactorily set at rest, 
especially after the exhaustive inquiry of the Royal Commission. 
There is no fear now that any morning we may be startled with 
the announcement that the coal mines have disappeared, or that 
their produce has come to an end. The Commissioners were 
asked to investigate the probable quantity of coal contained in 
the coal-fields of the United Kingdom, and to report on the 
quantity of such coal as may be reasonably expected to be 
available for use. They told us that the probable quantity of 
coal contained in the ascertained coal-fields is not less than 
g0,000,000,000 of tons. They were asked to ascertain whether 
it is probable that coal exists at workable depths under the per- 
mian, new red sandstone and other superincumbent strata. And 
they reported that 50,000,000,000 tons more of coal can be ob- 
tained at workable depths under these strata. They were asked 
to inquire as to the quantity of coal at present consumed in the 
various branches of manufacture, for steam navigation, and for do- 
mestic purposes, as well as the quantity exported, and how far, and 
to what extent such consumption and export may be expected to 
increase. And the result of their inquiry was that after making 
every allowance for an increasing consumption there is coal 
enough for 360 years to come, while, if the consumption should 
not increase, the available coal might last four times as long, or 
even for 1233 years longer. Sufficient surely are such assurances, 
made to us by the most competent persons that could by possi- 
bility have been selected, to tranquillize the most sceptic, that 
there is no prospect, for a very long time to come, that England 
should be left destitute of her coal. 

But look at the distribution of this magnificent source of 
wealth. The map which illustrates this article, prepared by 
Professor Hull, the able Surveyor to the Geological Survey of 
Scotland, and corrected to this date, shows the locality of the 
coal formation in Great Britain. See how westerly is its direc- 
tion, and how limited after all is its range. Why, counties and 
counties have not a particle of coal. The whole of the area 
comprising the metropolitan counties of Middlesex, Surrey, and 
Kent, the south-eastern counties of Sussex, Hampshire, and 
Berkshire, and the south-western counties of Wiltshire, Dorset- 
shire, Devonshire, Cornwall, and Somerset, is described as 
older than the productive coal-measures, and therefore as pos- 
sessing no coal whatever. Let it be noted, however, that in 
these conclusions the Royal Commissioners have not concurred. 
Professor Hull, supported by Sir Roderick Murchison, con- 
tended that in consequence of the extension of the Silurian and 
Cambrian rocks beneath the secondary strata of the south-east 
of England, and of the great amount of denudation which the 
carboniferous rocks had undergone over the area of the south 
of England previous to the depositions of the secondary forma- 
tions, little coal could be expected to remain under the cre- 
taceous rocks. But Mr. Prestwich and Mr. Godwin Austen 
were of opinion that there is the highest probability of a large 
area of productive coal-measures existing under the secondary 
rocks of the south of England. As yet, in any case, the exist- 
ence of coal under this unexplored area, is a question of theory. 
But there is less controversy as we advance. If the former 
counties are supposed to be older than the productive coal- 
measures, the south midland counties, including Herts, Berks, 
Oxford, Rutland, Northampton, Bedford, and Cambridge, as 
well as the eastern counties of Essex, Suffolk, and Norfolk, are 
overspread by more recent formations under which coal is con- 
sidered to be absent. The leading coal-producing counties, 
about which there is ample ocular demonstration, are the West 
Midland counties of Gloucester, Shropshire, Stafford, Wor- 
cester, and Warwickshire, the North Midland counties of Lei- 
cester, Nottingham, and Derbyshire, the North Western 
counties of Cheshire and Lancashire, the county of Yorkshire, 
and the northern counties of Northumberland, Durham, and 
Cumberland ; whilst Wales is one of the largest sources of 
supply, especially the county of Glamorganshire ; and Scotland 
possesses a considerable quantity in Ayrshire, Lanarkshire, 
Fifeshire, and Midlothian. But, after all, what does it matter 
if coal is to be found in any one spot rather than another in 
Great Britain, when by railway, by canal, and by sea, it can be 
so easily spread over the whole country ? 

There is no fear but we have the natural produce in abund- 
ance. Nor are we slack in availing ourselves of it. In 1839, 
Sir Henry de la Beche estimated the quantity of coal extracted 
at 36,000,000 tons. In 1852, M. Dickenson estimated it at 
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54,000,000 tons ; and in 1871, Mr. Hunt, in his “ Mineral Sta- 
tistics of the United Kingdom,” gives the quantity produced at 
117,000,000 tons, divided in the following proportions :— 


Tons. Per cent. 
Northumberland, Durham, and Cumberland 30,000,000 26 
Gloucester, Shropshire, Stafford, Worcester, 

Warwick 18,000,000 15 
Welsh Counties 17,000,000 14 
Scotland ; 15,000,000 13 
Lancashire and Cheshire 14,000,000 12 
Yorkshire 13,000,000 12 


North Midland 10,000,000 ‘8 


117,000,000 100 

What may prove to be the production in 1872 we cannot say. 
Doubtless the state of labour has been greatly embarrassed of 
late. There have been strikes and turn-outs. The hours of labour 
have been reduced, and there have been troubles as regards 
wages. But, with all this, we doubt very much whether there has 
been any actual reduction in the production for the year. On 
the contrary, it is quite possible that, by the extension of ma- 
chinery in the mine itself, by the opening of new mines, and 
under the great stimulus given to production by the pressing 
demand, and high wages, most of which are paid by the piece, 
or according to the quantity extracted, the actual production in 
1872 will be found greater, considerably greater, than on the 
preceding year. 

It is not contended, indeed, that the production of coal now 
is smaller than it was last year, but that the demand for it has 
greatly exceeded the supply, or that the corisumption of coal for 
manufacturing purposes, for railways, and for domestic use, has 
been greatly in excess of former years. Into the consumption 
of coal the commissioners have gone with great minuteness. 
Never before had we such a volume of facts on the subject as 
has been collected by that commission. The colliery consump- 
tion is itself very large. Upwards of 7,000,000 tons of coal are 
annually consumed for mining operations in the British isles. 
In the making of pig-iron, and the conversion of this pig-iron 
into malleable iron, more than 32,000,000 tons of coal are used. 
For smelting purposes, nearly 1,000,000 tons are required. For 
the manufacture of woollen, cotton, silk, and flax, for chemicals, 
and paper, 7,000,000 tons. For other objects requiring steam- 
power, 18,000,000 tons more are needed. 14,000,000 tons are 
used on the railways, gas, water, and brickworks, &c. 12,000,000 
tons are exported, and 18,000,000 tons of coal are required for 
domestic consumption. Can we wonder then, with a consumption 
so great for such a vast variety of objects, that at any moment 
of buoyancy in our commerce and industry the demand upon 
our coal should suddenly become heavy and unmanageable? 
This indeed has been the case within the last year. The estimate 
of consumption, for instance, for the manufacture of iron, was 
made upon the make in 1869 of 5,445,757 tons of pig-iron, which, 
at six tons of coal for every ton of iron, gave a consumption of 
32,000,000 tons. But in 1871 there were made 6,627,000 tons of 
iron, which, at sixtons of coalfor each ton, would require 39,000,000 
tons, and in 1872 the make of iron was still greater. The con- 
sumption of coal for steam navigation was made upon returns 
relating to 1868; but since then our arsenals have been im- 
mensely busy, and an enormous addition has been made upon 
our steamships. The exports amounted in 1869 to 10,000,000tons ; 
but in 1871 they were 12,000,000 tons. The domestic consumption 
was Calculated at 18,000,000 tons. What, if with higher wages, 
and a consequently greater disposition to luxury, the consump- 
tion for this purpose also should have increased sensibly? 

These are the circumstances which independently altogether 
of the questions of wages and production, have led to the great rise 
in the price of coal. The production may be, indeed, steadily in- 
creasing, but the demand has probably been excessive, and, as 
a necessary sequel of the law of supply and demand, the price 
has risen considerably. Now, in calculating whether or not 
the present high price of coal will be maintained, the chief points 
to inquire are, what are our prospects regarding such de- 
mand for the future? Will the iron trade continue in its present 
buoyancy? Will our manufactures continue to require an excep- 
tionally great quantity of coal? But all this will depend on the 
general prosperity of the people in this and other countries, and 
certainly there are circumstances not quite so encouraging as to 
our future prospects. The bad harvest of last year cannot fail 
to exercise a most injurious influence on the investment of capital 
in public works of any description. The uncertainty which still 
hangs on French politics does of itself suggest great caution. 
The high rate of interest which has prevailed for some time is 
also unfavourable to speculation. And the great rise in the price 
of coal and iron must cause an immense discouragement to the 
use of such articles. Already the exports exhibit a backward 
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tendency. In the month of November, 1872, the exports of coal 
was 1,092,000 tons; in the same month in 1871 they were 
1,172,000 tons. Inthe same manner the exports of iron in ten 
months ending 30th November, 1871, were 273,000 tons ; in 1872 
they were 258,000 tons. Had it not been for some increase in the 
export of pig-iron, the exports of manufactured iron, especially 
bar-iron and railroad, would have shown an important reduction. 
The mild season, moreover, which we have experienced so far, 
accompanied by the heavy price of household coal, must have 
caused considerable economy inthis item of consumption. Indeed, 
there is reason to believe that the rate of consumption now, for 
some of the most important objects, is decidedly less than it was 
in the middle of the year ; and if, as we apprehend, the produc- 
tion has not been materially diminished, if not actually increased, 
there is reason to anticipate an early return to a balance between 
supply and demand. oe: 

Upon one important element the Royal Commissioners have 
utterly failed to give us any reliable information. They have 
taken no account of the cost of production, they have made no 
allowance for the effect of high wages in discouraging produc- 
tion. They said to us, that of coal there is abundance, but they 
were not asked to ascertain, nor did they consider it their duty 
to inquire how far, under certain circumstances, coal mining 
might be obstructed. It is doubtless a fact, that the wages now 
paid are probably some twenty or thirty per cent. higher than they 
were a few years ago, that the cost of carriage is greater, and that 
the general range of prices is higher. Yet we must remember that 
hitherto coal has been used with more than necessary freedom, 
in many cases bordering on waste, that there are other motive 
powers available which may come in great competition with coal, 
and that wherever the cost of any article exceeds the ordinary 
limits, the natural consequence is to direct public attention to 
other cheaper substitutes. We have seen the magic development 
of the petroleum industry, especially in the United States of 
America and Canada. It is only fifteen years ago, that this 
article first began to be imported into the United Kingdom, and 
already from a few hundred gallons our imports have risen to 
8,500,000 gallons. Who knows what other bitumen or fuel may 
be discovered to aid us in the increasing want of combustibles ? 

Nor should we forget that, just in proportion as the production 
of coal is more costly in this country, so a greater encouragement 
is given to production abroad. We are told that the United 
States of America possess the largest coal-fields in the world. 
Professor Rogers, in his work on the coal-fields of the United 
States, as compared with those of Europe, calculated that the 
United States had 1 square mile of coal-field to every 15 square 
miles of country, Great Britain 1 to every 30 of surface, Belgium 
I to every 224, and France I to every 200. To understand the 
relative magnitude of the coal fields of different countries, let 
the unit be 100 square miles, and Russia will be represented by 
1, Spain by 2, Belgium by 5, Rhenish Prussia by 10, British 
Provinces of North America by 17, British Islands by 4o, and the 
United States by 2,200. True, as yet these quantities are far 
from being realized, for judging by what they annually require, 
not one of these countries has enough of coal for her own 
consumption. But it is wonderful what a stimulus high prices 
afford. France produces some 10,000,000 or 12,000,000 tons of 
coal, but she consumes exactly double. Belgium: produces as 
much, but she spares about a third of the quantity, which she 
sends over to France. Germany produces some 20,000,000 tons 
of coal per annum, of which she exports about the tenth part. 
Austria has a considerable quantity of coal and lignite, but it does 
not amount to more than 4,000,000 to 5,000,000 tons, which she 
needs for herself. Russia has most extensive coal-fields in 
various districts, and the time may soon arrive when she will no 
longer be dependent on foreign countries for coal and iron, but 
that time is not yet come. Spain, Italy, Switzerland, Sweden 
and Denmark have no great hopes of having sufficient supply of 
coal for their own use, far less to send to other countries. But the 
coal resources of India are considerable, and the estimated total 
quantity of coal in the coal area is not less than 16,000,000,000 tons, 
though the annual production does not exceed 400,000 tons, and as 
yet India is a coal-importing rather than a coal-exporting country. 
We do not know much of the coal-fields of China and Japan. 
And some day we may hear of large mines in New South Wales. 
The development of anthracite coal in the United States is 
something wonderful. Fifty years ago the production of this 
coal was only 365 tons. In 1870 the production was 16,000,000 
tons. 

Meanwhile the demand for coal from all countries is very large. 
Our exports of coal, which, in 1841 amounted to 1,800,000 tons, in 
1871 reached 12,200,000 tons, and no export duty will stop the 
increase of such foreign demand short of actual prohibition, which 
would be alike illiberal and impolitic. The following table 


shows the quantities exported to different countries in the two 
periods :-— 














MAGAZINE. 
184I. 1871. 
Tons. Tons. 

Russia . 77,000 872,000 
Sweden 27,000 319,000 
Norway 16,000 221,000 
Denmark . ; . 151,000 648,000 
Prussia and Germany . 289,000 2,331,000 
Holland 17 3,000 502,000 
Belgium 3,000 116,000 
France 451,000 1,968,000 
Portugal 29,000 169,000 
Spain 37,000 475,000 
Italy 40,000 792,000 
Turkey 48,000 277,000 
Egypt . 21,000 451,000 
United States 52,000 151,000 
Brazil 14,000 316,000 
Chile 4,000 101,000 
Peru. ; , 2,000 109,000 
British East Indies 56,000 324,000 
British West Indies 71,000 167,000 
British North America. 55,000 189,000 
Other countries 232,000 1,710,000 

1,848,000 12,208,000 


It is beyond all doubt that all countries now depend on coal 
as the best possible combustible possessing the double advan- 
tage of imparting heat by which we may act directly on all 
bodies, and of serving as a motive power by the production of 
steam. Our best endeavours should be to derive the maximum 
benefit from the quantity available, to obtain as much heat 
and as much gas as possible from the same quantity of coal, 
and to reduce our waste in every direction. Could not gas 
be made at the pit’s mouth, and thus save considerable waste ? 
Let us see also to the utilization and preservation of our woods 
and forests. And let us not look askance at those artificial 
combustibles which were exhibited with so much advantage at 
the Paris Universal Exhibition. We shall not enter into further 
details, but we cannot too strongly urge attention to such means 
as may tend to the economic management of that combustible 
“par excellence” which providentially we possess in the coal 
mines of Britain. 

LEONE LEvI. 


PHOSPHATIC FERTILIZERS:.! 





HAT we especially enjoy in Dr. Campbell Morfit, 
as a chemist and author, is the thorough combina- 
tion of the man of science with the man of prac- 
tice. Practical men rarely write books, they are 
commonly too deeply engrossed in business to 
have either the will or the leisure for literary com- 
position. But when a practical man does write a book, how 

good it is even in spite of defects! Without despising theoreti. 

cal information, what differences there are between hearing and 
seeing, and between seeing and doing! The recipe for a pud- 
ding may be perfectly intelligible, but how much more instructive 
to see the pudding made, and how much more still to make it 
with one’s own hands, according to the lesson thus learned ! 

Even so it is throughout the whole realm of science. Specula- 

tive knowledge gains immeasurably in fulness and precision, by 

reduction to personal experience ; and this sense of reality won 
through experience is, we repeat, the prime charm of Dr. 

Morfit’s magnificent volume. What he describes, that he has 

accomplished. His treatise is the fruit of an extensive series of 

experiments on a commercial scale, of which few professional 
chemists have had the advantage ; and the information is con- 
veyed in a style, simple, lucid, and straightforward. It would 
be easy to repeat any operation from his instructions, and in- 
deed, to set up a factory with no assistance beyond his pages 
and drawings. Every.detail is set forth with workmanlike 
accuracy, and this is, we think, a singular merit. It has been our 
lot to refer to many standard scientific works for advice, and 
found admirable guidance up to a certain point, or as to certain 

















' A Practical Treatise on Pure Fertilizers and the Chemical Conversion 
of Rock Guanos, Marlstones, Coprolites, and the Crude Phosphates of Lime 
and Alumina generally, into various valuable Products. By Campbell 
Morfit, M.D., F.C.S., formerly Professor of Applied Chemistry in the 
University of Maryland. With Twenty-eight Illustrative Plates or Con- 
struction Plans, drawn to Scale Measurements. London: Triibner and 
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points, and then to be left as to some essentials in haze or utter | 
darkness. ; 
It was a bright day for agriculture, when the happy idea was | 

| 


suggested that phosphate of lime was not limited to the bones of 
the contemporary animal kingdom, but might be had from a 
variety of minerals. The story runs, that when the late Dr. 
Henslow was Professor of Botany at Cambridge, there was 
brought to him by a farmer, a few fossils; he saw, being some- 
what of a chemist and geologist, that they were not, as fossils | 
usually are, carbonate of lime, but phosphate of lime. He said 
at once, as by an inspiration, ‘“* You have found a treasure, not a 
gold mine, indeed, but a food mine. This is bone-earth, which 
we are at our wits’ end to get for our grain and pulse ; which 
we are importing as expensive bones all the way from Buenos 
Ayres. Only find enough of it, and you will increase im- 
mensely the food supply of England.” 

The hint was not lost. It was verified and commended by 
chemist after chemist. First the coprolites of Cambridgeshire 
were turned to account, and by-and-by Norway and the West 
Indies, Spain and South Carolina began to yield extensively to 
the demand for mineral phosphates. Every year widens the 
sources of supply, and the ends of the earth will be ransacked 
for a commodity for which there is now a market as ready as for 
iron or wool, coal or gold. 

Here a reader may inquire in what consists the efficacy of 
phosphate of lime as a fertilizer, and the reply would be in the 
phosphorus contained therein. As is well known, phosphorus 
is distilled from bones, and bones and phosphate of lime are 
chemically almost convertible terms. It is not, however, to be 
supposed that the phosphorus in phosphate of lime is free 
phosphorus, or in other words, that phosphate of lime is a me- 
chanical mixture of phosphorus and lime. No; each couple of 
atoms of phosphorus is chemically united with five atoms of 
oxygen, constituting the acid known as phosphoric acid, which 
acid is locked up, and neutralized with three atoms of lime. 
Phosphate of lime is thus a complex material with lime for a 
base, phosphorus for a crown, and oxygen as the bond of union. 

The virtue of bones as manure has been long recognized, but 
not until the days of modern chemistry was the reason dis- 
covered. And when discovered, then all means were adopted to 
let the plants have the phosphorus whereon they thrived most 
readily. As animals chew their food to render its digestion and 
assimilation easy, so agriculturists had bones reduced to powder 
ere spreading them on the soil. Then chemists suggested yet 
further improvement ; bones ground ever so fine, they said, are 
insoluble in water, let us make them soluble. For this purpose 
they added sulphuric acid, otherwise oil of vitriol, to the bone 
dust, the result being that the phosphoric acid was displaced 
from two-thirds of the lime, which two-thirds of lime combined 
with the acid or vitriol to form sulphate of lime. The phosphoric 
acid left in combination with one-third of the lime is soluble in 
water, and is what is technically known as “ superphosphate.” 
Than the said superphosphate, the farmer has no more trust- 
worthy resource. It is to his wheat crops especially what 
good fare is to his pigs. The return is not less certain in the one 
case than the other. 

But as will reasonably be inferred, the supply of bones for 
superphosphate fell far below the demand and the necessities 
of agriculture, and hence the prodigious importance of coprolites 
and other crude mineral phosphates. Here arises the occasion 
for such an elaborate work as that of Dr. Mortit, wherein the 
operative is taught to work understandingly, with full instruc- 
tion as to each successive step, theory and practice being happily 
blended. Strange to say, notwithstanding the vast extent of the 
commerce in mineral phosphates, this is the first systematic 
treatise concerning them. Literature lags behind industry. 
How many branches of art and manufacture are not only without 
history, but without description, processes of great value existing 
only by tradition ! 

The preparation of mineral phosphates for manure is sub- 
stantially the same as that pursued with bones; but inasmuch 
as mineral phosphates are of a denser structure, trituration and 
treatment with acid are essential. Bones and bone-dust may be 
spread upon fields with profit, though slow; but mineral phos- 
phates, in lumps or powder, would have to weather many seasons 
before any-advantage became visible in blade or ear. 

Mineral phosphates are, therefore, first broken into suitable 
pieces, and ground to fine powder between heavy cast-iron 
rollers. This powder is then ready for conversion into 
“ superphosphate,” and the process is thus described by Dr. 
Morfit :— 

“The usual rough and ready method of preparing this fer- 
tilizer is to make a mound of about two feet high and six or eight 
feet in diameter, with a given weight of powdered coprolites, 
rock guano, marlstones, or other crude phosphates of lime ; 
then to shovel out the centre, so as to form a bowl with a rim 
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or circumference ten or twelve inches thick, and fill the hollow 
with an equal weight of brown oil of vitriol previously diluted 
with water. 

“This preparation being completed, the powder removed 
from the centre to form the bowl is put back by degrees ; that 
is, by shovelfuls at a time, until all has been added. By means 
of a hoe, the mass is mixed next into a paste, and incorporated, 
finally, with the dry portion, constituting the sides or walls of 
the bowl. It is left, then, for several days, and, at the end of 
that time, if it should not be dry, it is treated with a sufficient 
quantity of ground gypsum, powdered mineral phosphate, 
sawdust, peat or kindred powder to bring it into a dry state. 

“ Finally, it is broken down to a granular powder and packed 
in bags or casks for market.” 

Such is the whole mystery of the farmers’ “ superphosphate,” 
and it is fitly characterized by Dr. Morfit as “ slovenly and un- 
scientific.” In the first place, the result is a most irregular and 
uncertain composition, of which actual superphosphate rarely 
forms more than from 25 per cent. in the best samples, to 18 
per cent. in average samples, and sinking to an insignificant 
fraction in what may be called fraudulent samples. It is to be 
remarked, as Dr. Morfit observes, that— 

“In Nature, the instances of a pure phosphate of lime are very 
rare, and on such a small scale that they only suffice as cabinet 
specimens. The highest grades known are the phosphorite of 
Spain and certain apatites of Canada. These contain as much 
as go per cent. of phosphate of lime, when selected or so 
screened that the richer masses may be separated from the 
poorer. This culling operation shows, however, that the inferior 
parts form so nearly the whole of the amount of the mineral as 
to render those sources of a very rich material for superphos- 
phating purposes very narrow indeed. They could not be de- 
pended upon for a supply of any greater uniform average rich- 
ness than 70 per cent., even were they conveniently situated for 
mining and transporting the product.” 

The facts lend emphasis to the assertion that the common 
method of superphosphating is “ slovenly and unscientific.” A 
mineral phosphate consists of a variable per centage of phos- 
phate of lime intermingled with chalk, silica, magnesia, oxides 
and phosphate of alumina and iron, fluoride of calcium, silicate 
of lime, &c. Now, when sulphuric acid is introduced to such a 
miscellaneous collection of materials, a complex and _ incal- 
culable re-action ensues. Chalk is generally the most bulky 
ingredient, and under the action of the acid it is converted 
into gypsum. Summarily it may be stated, that when a 
farmer buys a ton of “superphosphate” he carries off from 
fourteen hundred weight to eighteen hundred weight of rubbish ; 
or, if rubbish be too strong a word, let us say that with from six 
hundred weight to two hundred weight of what he does want the 
farmer purchases from fourteen hundred weight to eighteen 
hundred weight of what he does not want. 

Another imposition is practised on the farmer in the frequent 
assertion by “ commercial chemists” in their published analyses 
that the phosphoric acid in combination with the oxides of 
aluminum and iron is equivalent in value to the phos- 
phoric acid in combination with lime. It is not so. We 
will not say that the phosphates of alumina and iron are of 
no value to the agriculturist, but they are certainly of such little 
value that to buy them as equivalent to phosphate of lime is to 
be cheated. We are glad to find a chemist of Dr. Morfit’s 
eminent standing entering his decided protest against the 
practice. After showing that mineral phosphates cease to 
be profitable for manufacturing purposes when they contain less 
than twenty-four per cent. of actual phosphate of lime, he goes 
on to remark :— 

“This explanation is rendered necessary by the fact that 
analyses of mineral phosphates are made often in a commercial 
style most discreditable to science ‘and the chemical profession. 
Not only are incongruous constituents grouped together in the 
report under one head, but the ¢ofa/ of phosphoric acid is ex- 
pressed most frequently by its eguzvalent in tri-phosphate of 
lime, as if there were no other phosphate present ; and when, in 
fact, much of the phosphoric acid is combined actually and less 
profitably with alumina and oxide of iron. Such a presentment 
implies a character which is unreal, and practises a deception 
which mean. Science in its dignity is regardless of all 
interests but those of truth and humanity. Its mission is to 
serve the good of mankind, and not the profit of an individual or 
class. The chemist, then, in his professional quality is a high 
priest of science, who assumes as a trust the obligation of ad- 
ministering its rites without fear or favour in respect of results 
or persons ; and, in betraying this confidence, he becomes not 
only a false prophet, but deposes himself by the act from his 
sacred office.” 

Naturally the rough and ready method for the manufacture of 
“superphosphate” is viewed with dissatisfaction by those who 
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love accuracy and economy, and strive after perfection, and a 
variety of improved processes have been devised and practised 
with more or less success; and these Dr. Morfit sets forth with 
fulness and fairness in the words of the-inventors. These; how- 
ever, we must pass over, and reserve our space for a brief 
account of Dr. Morfit’s own great improvements in the produc- 
tion of pure phosphates of lime. 
The problem evidently shaped itself to him thus:—Given a 
mineral containing phosphate of lime, How can the phosphate 
be delivered from impurities and presented to agriculturists as 
simple phosphate of lime and nothing else ? 
Hydrochloric acid, otherwise called muriatic, is evolved in 
vast quantities in the manufacture of soda from common salt. 
For the acid there are numerous uses, but its production is in 
great excess of these uses, and in many parts there is serious 
difficulty in getting rid of it inoffensively. In this cheap acid 
Dr. Morfit finds a solvent for mineral phosphates of what- 
ever grade. The mineral is reduced to powder, and accord- 
ing to its constituents is treated to a proper quantity of acid in a 
suitable vat, the mixture and solution being hastened by a “ blow 
up” or jet of steam from the bottom. The result is that the 
soluble matter is separated from the insoluble, the soluble con- 
taining the whole of the phosphates ; the insoluble consisting 
chiefly of silica, which is cast out as worthless. 
So far good. The next step is to separate the phosphate 
of lime from the substances which have accompanied it into 
solution. Chief among these is chalk, otherwise carbonate of 
lime, an ever present adherent of mineral phosphate of lime. 
In the ordinary method of “ superphosphating” with sulphuric 
acid, as we have observed, the chalk is converted into gypsum, 
otherwise plaster of Paris or sulphate of lime, which remains 
to burden and degrade the manure. By hydrochloric acid the 
chalk is converted into chloride of calcium, how dealt with we 
shall presently see. Generally associated with phosphate of 
lime, and in varied proportions, are the phosphates of aluminum 
and iron, and which, like the chalk, it is desirable to separate. 
The substances of importance therefore in the hydrochloric 
solution may be thus set forth for the sake of distinctness :— 
Phosphate of Lime 

to be separated from 
Chloride of Calcium, 
Phosphate of Aluminum, and 
Phosphate of Iron, 

The process of separation is a remarkable and valuable 
discovery of Dr. Mortit. To the solution is added a proper 
equivalent of the oxides and phosphates of aluminum and iron- 
the very impurities from which it is desired to deliver the phos- 
phate of lime—and immediately the phosphate of lime is pre 
cipitated as a pure white powder. Out of all its unprofitable 
connections it falls like snow—a material hitherto known only 
in chemists’ bottles is delivered by the sack to practical agri 
culture ! 

Such precipitated phosphate of lime is superior to bone-dust 
or bone-ash, and only requires to be dried to be fit for use. By 
many judicious agriculturists it begins to be suspected that the 
demand for soluble phosphate is a mistake. First, it is ques- 
tionable whether its solubility is maintained on the soil, inasmuch 
as “superphosphate” is known to “go back,” as the phrase is, 
or to relapse into insolubility ere it leaves the factory, and there- 
fore a needless waste of sulphuric acid is incurred ; or, secondly, 
if the phosphate does remain soluble, whether it is not washed 
away before the crops have had time to appropriate it. At any 
rate, if soluble phosphate must be had, it is easy to treat the 
precipitated phosphate with a sufficient quantity of sulphuric 
acid. ‘Two-thirds of the lime will thus be withdrawn from the 
phosphoric acid and converted into sulphate of lime ; and that 
will be the limit, may we say? of adulteration. Our clear convic- 
tion however is, that when Morfit’s precipitated phosphate comes 
fully into use, its dilution with sulphuric acid will rarely be 
attempted. 

The supernatant solution, the mother-liquor or mother-water, 
as it is technically known, out of which the phosphate of lime 
has been precipitated, remains to be dealt with. Let it not be 
forgotten that it is a strong solution of 

Phosphate of aluminum and iron 

and 

Chloride of calcium- 
and of the latter let us speak first, for it may be called, in Dr. 
Morfit’s phrase, “the profligate element” in the operation. For 
chloride of calcium there are few applications, and these are 
comparatively unimportant. It is perhaps the most deliques- 
cent of salts, that is to say, it has a most energetic affinity for 
moisture. A place where it is spread quickly gets wet and keeps 
wet. Hence its recent adoption in Westminster in solution for 
watering the streets. It is also used in the manufacture of 
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artificial stone—a business at present in its infancy. Neverthe- 
less, where a choice can be exercised, a mineral phosphate with 
the least chalk will always have the preference. 

The phosphates of aluminum and iron are in a different case. 
Though of little value as manure, and, therefore, to be carefully 
separated.from the phosphate of lime, they are of great value in 
themselves, and especially in the tender pulp in which they are 
exhibited in Dr. Morfit’s process. Indeed, the phosphate of 
aluminum is extensively imported for conversion into alum 
and crude phosphoric acid, by Mr. Peter Spence, of Manchester, 
and into phosphate of soda and alumina by Mr. Joseph 
Townsend of Glasgow. ‘Then, too, the phosphates of alumina 
and iron are largely employed in sewage precipitation under 
Forbes’s system, and when so employed are reduced in hydro- 
chloric solution to precisely the same condition as they exist in 
Morfit’s mother liquor after the phosphate of lime has been de- 
posited. 

The probability is that it will be found advisable to subject 
all mineral phosphates, however rich, to solution and precipita- 
tion from hydrochloric acid. A pure precipitated phosphate of 
lime may be regarded as manure in perfection—the most con- 
centrated form of plant-food. As for mineral phosphates of 
“low grade,” as they are styled, containing little phosphate of 
lime, Dr. Morfit’s process threatens to effect a revolution in the 
phosphate market. 

We have enlarged on Dr. Morfit’s own contribution to the 
manipulation of phosphates, because impressed with its novelty 
and importance, but it by no means receives similar attention 
under his own hand. Indeed, his modesty and generosity in 
the exhibition of the claims of others are entitled to cordial re- 
cognition. Finally, we may remark that he displays throughout 
his treatise the most enlightened opinions on fertilizers. He 
has no nostrum to recommend. He clearly sees that diverse 
soils and diverse crops require diverse manures, and that there 
is no safety for the farmer in blind imitation or in rule of thumb. 
The farmer of the future must be able to give a special reason 
for his special practice at every turn; in short, he will have to 
bring to his business such qualities as we look for in a chemist 
in his laboratory, and in a physician with his patients. Ina 
word, he will ever have to bear in mind that he cannot get 
something from nothing; that what he takes from the soil in 


crops he must restore in manure, and chiefly in phosphorus and 
ammonia. 


NOTES FROM THE NORTH OF EUROPE. 


FROM THE “ HELSINGFORS DAGBLAD” (FINLAND). 





HE gold mining on the Ivalo, Lapland, has been 
carried on this summer by a number of associa- 
tions, who have sometimes had 500 men at work at 
once, 

It is estimated that the gold obtained will amount 
to 50,000 or 60,000 grammes (134 to 160 lbs. troy). 
The company formed at Helsingfors has found 30 Ibs. troy of 
gold, which will give them a net profit of 60 to 70 per cent. per 
share. Last year the company is said to have made still larger 
prohts. 

People who have been up there this year say that nearly all the 
associations will next year resume operations with energy. 

The gold found this year has been taken from the banks, not 
from the bed of the river. 

The affluents of the Ivalo have also been found to be auriferous, 
as, for instance, the Palsyoja, which runs into it below the spot 
where the gold mining is now being carried on. 

The largest lump of gold found this year, weighing 65 grains 
troy, was discovered on the bank of the Palsyoja. 














3ANKING IN FINLAND. 

In view of the very extensive trade in wood goods carried on 
by this country with Finland, it may not be uninteresting to our 
readers to peruse an account of the banking system of that 
country, which we extract from a leading Norwegian paper. An 
association of houses at Christiana have sent out a special com- 
missioner to gather information respecting the mode of carrying 
on business in various parts of the vast Russian Empire, and we 
may be able to glean from time to time valuable details from 
his reports. 

The great banking establishment is the Bank of Finland, 
which is a state bank, under the management of four directors 
chosen from the Diet. 

The object of the bank, according to its statutes, is “to pro- 
mote the growth and development of agriculture, commerce, 
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| manufactures, and trades, to render facilities to communes 
| and associations for useful and industrial enterprises, and in 
| connection therewith to give unity and security to the finances 
| of the country.” 

| Besides issuing notes, it transacts business in bills of exchange 
| and securities, lends money on mortgages, personal effects and 
deposits, discounts bills, receives money on call and in current 
| account, &c. 

The metallic reserve, with foreign government stocks and 
bonds, must amount to at least seven-fifteenths of the value of 
the notes in circulation. 

The bank reserve of bullion must not go below 8,000,000 of 
| Finnish marks (£320,000), the directors being allowed in such 
| case to raise a loan on behalf of the state, and place it at the 
| disposal of the bank. 

The Bank of Finland, the head quarters of which are at Hel- 
| singfors, has “ exchange offices ” at Abo Wasa, Kuopio, Wyburg, 
| Uleaborg, S. Petersburg, and Bjérneborg, and agencies at Tam- 
| merfors, Kexholm, and Sardavola. 

The bank sells bills and drafts, not only on the above-named 
bill offices, but also on various places abroad, where it has 
agents. 

These are at present as follows :— 

N. M. Rothschild and Sons, London; De Rothschild Fréres, 
Paris ; Haller Séhle and Co., Hamburg ; Stockholms Enskilda 
| | Bank, Gebroeders Hooglandt, Amsterdam; Mendelsohn and 

| Co. Berlin; Privatbanken, Copenhagen ; Westberg and Co., 
Riga ; and Piehl and Fehling, Lubeck. 

In the year 1870, which is the last of which we can get par- 
ticulars, the assets of the bank were F. marks 53,412,577 
(42,136,500) ; liabilities, including notes in circulation, F. marks 
42,110,396 (£ 1,684,416) ; capital, F. marks 4,150,000 (£ 166,000) ; 
reserve fund, F. marks 7,152,181 (£286,084) ; total amount 
turned over, F. marks 335,218,231 (£13,408,728); net profit, 
F. marks 1,276,206 (£51,048). 

Foreningsbanken (the Union Bank) of Finland, a joint-stock 
bank, was also founded to promote agriculture, manufactures, 
| and commerce. 2 
e Its head office is at Helsingfors, and it has branches at Abo, 
| Tammerfors, Wasa, Braheslad, Tavastehus, Lovisa, Wyburg, 
| Kuopio, Bjérneborg, Uleaborg, Borga, and agencies at Gamla 
| | Karleby, Fredrikshamn, Joenfun, St. Michel, Tyvadskyla, and 
| | Ekenas. The bank may issue notes to the amount of F. marks 
| | 1,500,000 (£60,000), or half of its paid up capital. 
| The amount of notes in circulation on the 31st December, 1871, 
was F. marks 881,425 (£35,256). 

This private bank, which turned over in the above-named 
| | year, F. marks 285,976,907 (£ 11,439,076), and received deposits 
| | to the amount of F. marks 19,286,083 (£771,440), is gaining 
| ground more and more. 

There has also been an idea lately of establishing a private bank 
| at Wyburg, and a Russian paper recently had the following on 
| the subject :-— 

| “We hear the ‘ Northern Joint-Stock Bank for Commerce 
and Industry’ is to commence operations on the Ist January, 
1873, and have its headquarters at Wyburg. 

“Tt is to have branches at Abo, Helingfors, in one of the 
northern towns of Finland, and at Lubeck. The bank will also 
have agencies at Stockholm, Copenhagen, and Hamburg. Its 
capital is to be 30 million marks (£1,200,000), or 10 million 
| roubles. 
| 
| 





“The foreign bankers who have established the Northern Bank, 
wished at the same time to open a banking house at St. Peters- 
burg with a large capital.” 

| There are no private banking houses in Finland, and banking 
| business is still carried on ina rather old fashioned and cum- 
| brous style. 

The interest on deposits has been this year on an average, 
| 2 per cent. on current accounts. 4 per cent. on 4 months call. 
Discount 5 per cent. with 1-12 per cent. commission. 


PROPOSED NEW COINAGE FOR SCANDINAVIA. 


Our readers who have had dealings with the three Scandina- 
vian countries may have been sometimes puzzled by the three 
different values of the rigs and riksdalers used, viz. :—the 
Norwegian rigsdaler, value about 4s. 6¢.; the Danish about 
2s. 3@., and the Swedish about 1s. 14¢., especially as the sub- 
divisions vary in each of the three cases. 

A Commission appointed on the subject has proposed the fol- 
lowing new coins :— 

Krondaler (crown dollar) of about the same value as the pre- 

| sent Swedish riksdaler, say 1s. 14d., this coin is the unit of the 

| | new system, and is divided into one hundred parts called Gre. 

| The following gold coinage is proposed :— 

The guldkrone (gold crown), value ten krondalers, or about 
IIs. 248 of these are minted from one kilogram of fine gold. 














A second gold coin is proposed, to be called the Dobbeltkrone 
(double crown), and its value will thus be about 22s. 

The alloy for this coin will be nine-tenths gold, one-tenth cop- 
per. Although gold is to be fully adopted as the currency of 
the country, silver must of course be used for smaller coins as a 
matter of convenience. They will not, however, possess the 
full intrinsic value they represent, but will be simply legal ten- 
ders. They will run, however, very near the full nominal value, 
as will be seen from the recommendation of the Committee, that 
one part of gold is to be represented by 14°88 parts silver. 

The alloy for the larger silver coins will be 4 parts silver to 1 
part of copper; for the smaller ones the proportion of copper 
will be gradually increased. 

The following are to be the silver coins :— 


Gross Weight. Fine Silver. 
Grammes. Grammes. 
4 Crown dollar pieces 30 . . 24 
2 9 rm —~ |. .lCU 
I .. ” ” 7 6 
50 Ore 5 3 
49 » o 2°4 
25 s « « I'5 
10 - w 4 06 


For bronze coins the Commission has proposed an alloy of 95 
parts copper, with 4 parts tin, and one part zinc, as now used in 
France and Sweden. 

One kilogram will be coined into— 


125 5 Ore pieces. 
250 ay pp 
500 I ” ” 

The Commission have not kept to the strict theory of a deci- 
mal coinage, but have rather proposed such coins as would 
facilitate the transition to the new system in the three countries 
interested. There is a provision made for preventing gold coin 
being kept in circulation when unduly worn, which is exactly 
the reverse of the English custom. No private person is bound 
to accept a gold coin which has lost 4 per cent. of its normal 
weight, but the public treasury is bound to accept such, so long 
as the impression is still discernible, and provided it has not 
been defaced or injured by violent or unlawful means. As the 
Treasury cannot re-issue such light coins, it is apparent that 
there will be a steady flow of them into the state coffers, when 
they will be recoined, the state bearing the loss for the general 
good. 

Silver coins may circulate as a legal tender to a certain 
amount, as long as the impression is distinguishable, and the 
respective State treasuries are to receive them when they have 
passed that state of wear, provided only it is still possible to 
recognize from which mint they issued, so that the proper 
country may bear the loss. 

This is a curious contrast to our custom in England, where 
the heaviest sovereigns procurable are selected for payment of 
customs duties, &c. 

In order to satisfy as far as possible the demand for coin, the 
Commission proposes that any person shall be entitled to receive 
gold coin for any gold sent in by paying } per cent. on the 
amount, subject to the mints not being at work for the public 
treasuries or chief banks. Silver can, however, only be coined 
for account of the States. 

It is proposed that the transition from the old to the new 
coinage shall be completed by the end of 1878. It is considered 
that although in the meantime there will be the inconvenience 
of two standards, viz.: the present silver and the new gold, it 
will on the whole be better than a more sudden change, and it 
is expected that long before that period the gold will have quietly 
and completely superseded the silver standard. 

In connection with the introduction of a common coinage, the 
Commission considers it desirable for the Government to under- 
take the conveyance of coin and bullion from one capital to the 
other for ¢ per cent. on the value. 


FROM THE “ AFTONBLADET,” 23 Nov. 


We gather from the report of the Administration of Woods and 
Forests for 1871, that the quantity of wood cut down in the 
forests, under the control or supervision of the state administra- 
tion has been so large, that in the year 1870, in the province of 
Norrbotten, not less than 224,668 pieces of timber, balk and 
masts, besides deals and firewood have been unlawfully felled. 
This would appear to be due to carelessness on the part of the 
department, and in any case throws light on the recent remark- 
able rise in wood goods, owing to their relative scarcity this 
year. 
P The Directors of the Lidk6ping and Stenstorp Railway Com- 
pany have unanimously resolved to summon a special meeting 
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of the shareholders, and to ask for powers to alter the gauge 
from 2°'7 to 3 feet. The Directors of the Mariestad and Mo- 
holm Railway appear to have passed a similar resolution, as it 
seems this increased gauge will not increase the expense of con- 
structing the lines, and will be more convenient for both passen- 
ger and goods traffic. This looks like a reaction from the 
excessively narrow lines, which have been recommended for use 
in sparely populated countries on the ground of economy. 


TAR INDUSTRY IN RUSSIA. 


A Mr. Schapiro has been sent by the Agricultural Society of 
the Government of Tevers to Sweden and Norway, to study the 
manufacture of tar, and the dry distillation of wood. He has 
written a pamphlet embodying his observations. The idea is 
now to apply the information collected in Russia, especially in 
the Government of Archangel, where the government assists 
associations of peasants for tar-burning. 

It hardly seems probable that Archangel will be able to com- 

ete with Sweden in supplying the English market, the difference 
in freight being so considerable. 


FROM THE “ AFTONBLADET,” 26 NOV. 


Among the many joint stock undertakings which have lately 
come out, we have given particular attention to one which we 
consider contains the germ of an important branch of industry 
for this country (Sweden), and by which resources hitherto 
almost entirely neglected will be turned to account. 

We allude to the Wood-oil Joint Stock Company, subscrip- 
tions to which have been lately invited, and which appears to have 
been already taken up with much interest. 

Much has been said respecting the enormous quantities of 
wood felled, and apprehensions have been long expressed that 
our forests will fail ; but little attention has been paid to the cir- 
cumstance that in the stumps and roots which remain after 
the trees are ‘elled there lies hid an enormous capital which is 
allowed to rot away ; and not only are the quantities of oleagi- 
nous substances they contain not turned to account, but by re- 
maining there and slowly decaying, they prevent the re-growth 
of the forest. 

Attempts have been certainly made in various parts of the 
country on a small scale, and with more or less success, to ex- 
tract wood-oils from the stumps and roots of fir-trees ; but the 
results, although in themselves quite satisfactory, have not been 
such as to lead to any manufacture on a very large scale. 

Enormous quantities of lamp-oil and turpentine continue to 
be imported. This manufacture has latterly been greatly de- 
veloped by the peculiar kind of retort, invented by Mr. C. A. 
Bruno, owner of the R6ksberg estate, for which he has taken out 
a patent. 

Their advantages are, a greatly decreased consumption of fuel, 
shorter time of distillation, and the incomparably better and 
purer quality of the articles produced, consisting of lamp-oil, 
turpentine, machine-oil, wood-naptha, pyroligneous acid, tar, &c. 

Not less than seven persons who have lately, in various parts 
of the country, commenced manufactures of this kind, have, after 
making themselves acquainted with other processes used here 
(Sweden) and in Norway, been induced to pay a royalty to Mr. 
Bruno, and put up retorts after his designs. 

The articles produced at Rodksberg, after careful trials, have 
gained prizes for special excellence at the 13th general Exhibition 
of the Agricultural Society at Gothenberg last year, and at the 
West of Sweden Agricultural and Industrial Exhibition at 
Wenersborg last summer. 

The results of this process having lately become more gene- 
rally known, Mr. Bruno has been advised by gentlemen in 
various parts, who interest themselves in the development of the 
manufactures proper to the country, to endeavour to. get this 
method of extracting oils, &c., employed on a somewhat larger 
scale, especially in the Crown forests, where so many fir stumps 
are allowed to remain and rot without being turned to the 
slightest account. 

The idea having thus been suggested to him to put up retorts 
in such Crown forests as prove suitable for the purpose, and 
having received encouragement from members of the Adminis- 
tration of the Crown forests, he has applied to His Majesty for 
a concession for such establishments, which was granted by a 
Royal Order, dated 20 January, 1872. ‘ 

In order to allow operations to be carried on ona more ex- 
tensive scale, and gradually increased, and to admit of the 
manufacture being proceeded with in the most profitable 
manner, it has appeared desirable to form a joint-stock company, 
and His Majesty approved the articles of association of such a 
company on the 21st June, 1872. 

The subscription lists are now opened under the auspices of 





generally known and respected names, and it is anticipated that 
this will form the commencement of an industry which will in 
the future attain enormous dimensions. 


THE POLYTECHNIC EXHIBITION AT MOSCOW—FURsS, 
LEATHER, AND SILK DEPARTMENTS. 


Samples of peltry of all kinds were exhibited, from the favourite 
sheepskin of the peasantry to the most costly sable. 

Russia is the land of furs, not only because it possesses the 
greatest number of animals producing fine and ordinary furs, 
but also on account of its enormous consumption of these articles, 
for no other people indulge in such luxury in this respect, from 
the lowest to the highest, from the poorest to the richest ; and 
thus, although the country has an unusually rich supply of 
indigenous peltry, enormous quantities of foreign furs are im- 
ported, especially from America. 

We noticed a pyramidical show of all kinds of peltry from 
Messrs. Griinwaldt and Co., of Riga. The first place is occupied 
by bear skins, of which there are eight different sorts. These 
magnificent skins, with long silky hair, dark grey, brown, and 
black, hang by the side of red, white, blue, grey, irongrey, and 
black fox skins, the latter of which are the scarcest, and sell for 
£67 Ios. a piece, silver grey skins of the Siberian roedeer, bison, 
and the tiger-like wild cat. 

Further the small and costly Siberian furs, such as sable, 
ermine, &c. 

Soboleff, of Moscow, has also exhibited a rich collection of 
beautiful and valuable furs. 

It is impossible to see elsewhere anything better than Russia 
can show in this way, for this country is not only the chief home 
of fur producing quadrupeds (the northern part of America is 
the only competitor), but the demand for and the use of furs is 
so enormous, and prices in the Russian market are so high, that 
these goods flow in from all parts of the world, in spite of the 
high import duty. But the costly furs must not lead us to over- 
look the Russian sheepskin furs, those from the Crimea with fine 
curled wool, from Astracan with black wool lustrous as silk, 
and many other kinds of splendid sheepskins of all colours, 
which on account of their great warmth, are much liked and 
used by every Russian among the lower classes. 

Statistics show that the annual export of furs from Russia is 
decreasing, while the import is increasing. 

The exports in 1857 amounted to about £384,750 

but in 1867 only to » £168,250 

On the other hand, the imports were 
in 1857 about £301,500 
and in 1867 about £450,000 

This of course arises principally from the cession by Russia 
of the Russian American territory, the chief wealth of which con- 
sisted in skins and furs. How considerable the contributions 
from this territory were, may be gathered from the fact, that a 
Russian American Company, from 1817 to 1838, obtained a profit 
from peltry of about £ 1,350,000, or an average annual revenue of 
about 465,250. 

By the side of the peltry we see the Russian leather. The 
excellent material obtained from hcrned cattle on the steppes, 
on the immense pasture lands of Podolia, and on the broad 
plains of Central Russia, acquires a high degree of solidity, flexi- 
bility, and excellence from the perfect system of tanning 
employed. 

Russia exported in the year 1868, 6,390 tons of leather and 
hides, amounting to £472,670, and imported in the same year, 
468 tons of manufactured leather, of the value of £121,000. 

A few years ago there were in all Russia, 2,731 tanneries, and 
114 leather manuiactories, producing annually to a value of 
£2,925,000, and it is calculated that the annual value has now 
risen to over £4.725,000. 

If we add to this the value of sheepskins and other prepared 
leather, the annual production of Russia in prepared hides and 
sheepskins amounts to £7,875,000. 

The manufacture of sole-leather is an industry peculiar to 
Russia, and thoroughly national. Two kinds are made, viz., 
black and red. The Government of Kostromo is reckoned the 
chief seat of manufacture for the black leather, and that made 
there is considered the best in the world. The red leather is 
made best in the government of Kasan. Willow bark is used 
exclusively for tanning it. 

Wax, &c.—In Russia there are 100 wax-candle works, pro- 
ducing annually goods amounting to £407,800. One manu- 
factory in the government of Kursk produces annually not less 
than 330 tons of wax and wax lights, value £95,300, which for 
the greater part are employed in the services of the Russian 
religion. 

Bees are not, however, kept to the extent they ought to be. 
Only isolated governments form a praiseworthy exception, e.g., 
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Pultawa; where there are over 400,000 hives, and Kursh and 
Orenburg, where the Bushkirs keep a great many bees in ‘the 
forests, and some individuals keep 400 or 500 up to 1,000 nye 

The inland consumption of honey is reckoned at 7,500 ton 
and the annual export at between I00 and hm tons, wuth 
together about £136,300, to which must be added 1 ,660 tons of 
“ worth over + £225,000. 

Sz/ks.—In this department we noticed more or less costly 
silk stuffs, a part being richly interwoven with gold. One of 
these pieces was fully seven feet wide, and costs £22 10s. per 
yard. 

Sericulture is carried on ona -_~ large 
of Russia up to the Moscow district 

Peter the Great took great interest 
ducing this industry into Russia 

The Americans are considered to have been the first who, i 
1710, began to acclimatise the silk-worm there. 

The Causasian silk is looked upon as the best, but the 
Caucasus has now found a rival in the newly acquired Asiatic 
provinces. Taschkent and Turkistan in particular produce a 
handsome glossy and strong silk. The Trans-Caucasus has 
every requisite for producing silk. 

The yearly production of silk in the Caucasus is estimated at 
500 to 550 tons, of which two-thirds are exported, and a third 
part is worked up in Russian factories. 

The whole annual silk production of Russia is stated to be 
915 tons, in value about £618,750. 

There are 137 raw silk establishments in Russia, whereof 133 
are in the Caucasus, and 4 in Podolia. The production of raw 
silk belongs rather to domestic industry. 

There are in the country eighty-one silk manufactories, the 
annual make amounting to about £1,125,000, The number of 
artisans employed in this branch of industry is about 10,000. 
Among the large silk manufactories is Babaieff’s, built at 
Kolomna in 1837, turning out annually goods to the amount of 
456,250, and Szaporchnikoff’s s, built in the same year, producing 
goods yearly to the value of 449,500. = latter is especially 
famous for its magnificent gold and silver brocades on satin. 
The manufacture of satin in Russia has now attained consider- 
able dimensions. As a specialist in this branch we may name 
Szolojeff, whose manufactories turn out annually goods to the 
amount of £98,400, They make also various other silkstuffs. 

Several of the manufactories produce upholstering stuffs and 
silk damasks. Kondrascheff Brothers, for instance, made in 
1870 13,600 yards of upholstering stuffs, selling for £35,150. 
Finally, we should name Lokjefts’ manufactory at Moscow, 
which alone makes the ribbon used in Russia for orders to an 
annual value of-between £2,700 and £4,000. 

In 1870 Russia imported 350 tons of spun silk and 140 tons of 
silk goods, and in the same year exported about 65 tons of raw 
silk. 
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COAL-MINING IN NORWAY. 


Boring for coal is now actively going on under the direction of 
Mr. Dahll, engineer, at Kobberstad, in the parish of Varhoug. 
Sundry attempts were made on the said estate, but they struck 
upon such hard rock that it was considered better to begin 
again at other points. 

The engineer has made various other surveys in the same 
neighbourhood, and is still more confirmed in his belief that 
there is coal there. 


PRACTICAL ENGINEERING AT THE CRYSTAL PALACE. 
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es Directors of the Crystal Palace are trying an experi- 

SX ment which has our best wishes for its success. The 

yi! scheme is to organize on the premises a class of Practical 

WA Engineering, which will afford the student the means of 

gaining in the course of a year practical instruction in the 

rudiments of the profession and in the manipulation of 

materials. We propose to devote a short paper to the subject in an 

early vo and meantime the following paragraphs from ‘‘ The Daily 
News” will give an idea of what is to be attempted : — 

‘*The classes are in connection with the Crystal Palace Company’s 
School of Art, Science and Literature, and Mr. J. W. Wilson, Asso. 
Inst. C.E., has accepted the post of Principal. The arrangements have 
been made with great liberality, and no cost has been spared to make 
the undertaking successful. The lower part of the South Tower has 
been portioned < off for workshops, and by the time the classes commence 
—we believe on the 16th of January—there will be every kind of 
machinery necessary to construct working engines fr ym 3 to 6 horse 
power from the designs of the students ‘themselves, For the present 
three floors have been fitted up, and as th 1e 
to fifty there will be for tl 
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number of students is limited 
plenty of room for them. It is intended to divide 
the course of one year into three terms of fifteen weeks each, the first of 





which will be devoted to mechanical drawing. For this purpose half of 
the second floor has been fitted up with twelve drawing tables, where, 
under the direction of Mr. Wilson, every part of the intended machine 
can be worked out on paper in its minutest detail. The second half of 
the second floor, which forms a separate room, contains half-a-dozen 
work-benches and a lathe for wood-turning, with independent steam 
power, to enable the student, in his second term, to make his own pat- 
tern in wood after he has finished the drawings. At the foot of the 
tower, a shed is in course of completion, about 40 feet sq lare, which 
will contain a furnace for melting, places for moulding and casting, and 
a smith’s shop for forging the iron. As it is not intended to make larger 
machines than four-horse power, there will be plenty of room in this 
part of the building for the work which is to complete the second term. 
lhe first floor is fitted up with lathes, shaping and drilling machines, 
and is — with steam power from the main boiler of the Palace, so 
that no difficulty will be experienced in that respect. In this fitting 
shop the final stage will be gone through in fitting and erecting the engines, 
and doing repairs or other suitable work for ‘the market. At the end 
of the three terms the student will have had the opportunity of construct- 
ing an engine from its earliest stage to its completion, and he will at the 
same time have learned how to get out quantities and estimates, and 
how to calculate the strength of materials. An effective warming ap- 
paratus gives the workshops an even opens and, as they are over 
40 feet in diameter, surrounded with glass and lofty, they may them- 
te be considered models worthy of imitation. The third floor is ar- 
ranged as a lecture room, where the Principal will give lectures twice a 
week at four o'clock. A room has been set aside for dining or luncheon, 
which the Crystal Palace purveyors have agreed to provide with refresh- 
ments, so as to obviate the necessity of going into the large building. 

** It will be seen from this short descripuon that the matter has been 
taken up in earnest, and that success may be confidently expected for so 
excellent a plan. ‘The lectures will comprise all that comes within the 
province of engineering, such as locomotives, station gear, roofs, and 
the manipulation of metal and timber ; and the Principal promises, by a 
series of examinations, to test the attainments of his pupils. In order 
to make access as easy as possible to students who are fiving z in London, 
the directors have made arrangements with the railway companies. 
Each student must hold a season ticket to the Crystal Pa lace, which will 
be issued to him at half the ordinary price, and that.will entitle him to 
a first-class annual ticket for either line at the rate of two guineas a year. 
The only previous knowledge, beyond the most ordinary subjects, which 
the student is required to possess, is in arithmetic, algebra, and geome- 
try, in which he must pass an entrance examination ; but as the ques- 
tions are not, we believe, very difficult, and their limit can be easily 

ascertained, no one will consider them an obstacle. ‘That the Crystal 
Palace offers many advantages to the students, there can be no doubt. 
The large building is in itself a model, which will amply repay a close 
study. It is at the same time a storehouse for all kinds of engineering 
models, works of science and art, hydraulic, pumping, and other 
nachines, at work and easily accessible, which are not found in any 
other building in the United Kingdom. Indeed, the practical use of the 
new school has already been tully acknowledged by many leading 
engineers. A very fine collection of photographs of new engines deco- 
rate the walls, having been sent for that purpose by the makers, and 
several leading firms have intimated their willingness to accept certified 
pupils from the school at a greatly reduced premium.” 


THE LUCIFER MATCH AND CIGAR-LIGHT TRADE. 


N the 24th of April, 1871, some hundreds of poorly- 
clad and scantily-fed working folk—women, boys, 
and girls—trudged wearily along from the eastern 
extremity of London to the sumptuous Palace of 
Westminster. Their walk of several miles was a 
troubled one. A cordon of police barred their 
the Mile End Road, and compelled them to 
re-formed, they were again 








passage in 
break up into detachments ; 
scattered near Whitechapel; and how they got to the Thames 


Embankment they did not well know. Something like a skir- 
mish with the police took place near Westminster; and the 
inscribed banners carried by the wayfarers—‘* We want to 
live!” “Why should our industry be taxed?” “ What right 
have the Government to ruin the match-makers?”—came to 
grief. And there was anend of the procession. The poor things 
stared around them at the marvels of the Embankment, the 
Houses of Parliament, Westminster Abbey, and Westminster 
Bridge ; but they had no clear notion whom they should see, 
nor what they should say. Some among them, perchance, 
vaguely expected to behold Queen Victoria sitting on a golden 
throne, with a crown of diamonds on her head, and that she 
would grant the prayer of honest, hard-working people, if they 
could only meet her face to face. But, in truth, no speeches 
were made, no petitions presented, no interviews sought ; the 
women and children found their way vack again, somehow or 
other, to that remote East End of which the West End knows 
so little. ; 

This singular episode belongs to the history of a branch of 
industry which presents many remarkable features. 
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PRECURSORS OF THE FRICTION MATCH. 


We all know in what manner barbaricand semi-barbaric tribes 
produce fire to prepare their food. Captain Cook told us about 
it when we were boys, as did Robinson Crusoe, and Paul and 
Virginia—how that two bits of dry wood, rubbed together for 
some time, will become hot, then glowing red, and then flaming ; 
nay, at a time when nations had arrived at a tolerably advanced 
stage of civilization, the same rude plan was followed in exigen- 
cies, as we learn from Pliny. Science confronting barbarism 
was pleasantly illustrated when the Boschman showed Sir J. 
E. Alexander (“ Expedition into the Interior of Africa”) how to 
obtain a light in a quarter of an hour by the hard rubbing of two 
sticks, and when Sir James showed the Boschman how to get a 
light instantly from a lucifer match. The wooden age of light- 
producing gave way to what may be called the stone-and-metal 
age. The natives of Terra del Fuego found out a useful advance 
beyond the wood-friction plan ; they rubbed a piece of pyrites 
briskly against a flinty stone, and produced sparks sufficient to 
ignite dry woody substances. They may have discovered this 
for themselves ; but there is ample evidence that some such plan 
was known in Europe in the classical times. The ¢nder-box, 
that familiar friend of our parents’ childhood (it is doubtful 
whether Birmingham or Wolverhampton produces any thing of 
the kind now), was manifestly a development of this stone and 
metal plan. The Saxons gave the name of /yr stane to any piece 
of flint or pyrites suitable forthe purpose. Odd scraps of iron or 
steel were by degrees superseded by regularly-shaped pieces. 
One of these, called the fzsz/, was in the middle ages a thick 
rhomboidal piece of steel, having the faces cut into many angles. 
In the stern business of war and in field sports, the small parti- 
cles of steel, struck off by the flint at a glowing white heat, fell 
upon a few grains of gunpowder in the touch-hole of a gun or 
musket, and ignited the charge ; but in the domestic tinder-box 
the spark fell upon a bit of charred linen, constituting ¢xder, 
more suitable than the bit of dried wood of old times. 

The transition from the tinder-box to the lucifer match was 
marked by many intermediate stages. The preumatic tinder- 
60x was an apparatus for obtaining light by means of the heat 
developed during the compression of air; on forcibly driving a 
piston into a tube closed at one end, the air became compressed 
and heated; and this heated air, rushing in minute streams 
through a series of perforations, ignited a bit of tinder and 
produced a light. In this, and some other forms of apparatus, 
the tinder employed was a bit of amadou, a curious substance 
prepared from a vegetable fungus, and usually known as Ger- 
man tinder, Electricity has in some few cases been tried, as in 
the so-called zflammable air-lamp, and in the vollaic lamp. 

And so by degrees the chemical age of light-producing began. 
One of the first really chemical light-producers was Dobereiner’s 
tnstantaneous light or hydrogen lamp. The old brimstone match 
was a partner with flint, steel, and tinder: none of the four would 
suffice without the other three. What was wanted was, not to 
ignite a match from a substance already hot, but.to produce 
flame from cold substances. Phosphorus was the chemical 
body which first attracted attention in connection with this 
matter. Hooke and Boyle, in the seventeenth century, noticed 
the peculiar properties of this singular substance, giving out a 
faint luminosity in a dark room ; but if phosphorus had main- 
tained anything like its original price (five-fold that of silver), 
we should perhaps never have had any friction matches at all. 
When, however, cheaper modes of obtaining it were devised, 
experimenters were encouraged to give a leading place to this 
among light-producing agents. Some of us are old enough 
to remember the Phosphorus box, consisting of a glass bottle 
coated on the inside with phosphoric oxide ; when a brimstone 
match was dipped into this bottle, it detached a morsel of 
phosphorus ; this, rubbed against a cork, ignited, and in its 
turn ignited the brimstone and wood of the match. Another 
contrivance was the Phosphorus taper, a small wax taper having 
a wick coated with phosphorus; it was enclosed in a glass 
tube; when a light was wanted, one end of the tube was 
cut off with a file, whereupon the phosphorus ignited by ex- 
posure to the air. The Ayvophorus was a small bottle con- 
taining alum, sugar, and flour; when opened, and air admitted, 
the mixture took fire. The oxymurtate match, consisting of a 
splint of wood dipped into a mixture of oxymuriate (now called 
chlorate) of potash, sugar, and gum was sold with a small 
bottle containing a piece of asbestos saturated with sulphuric 
acid ; when the tip of one of the matches was pressed upon the 
asbestos, the composition ignited. This was regarded as sucha 
triumph of science, that it sold at first at the high price of 
fifteen shillings a box. Being, however, uncertain and often 
dangerous in using, it was gradually superseded by the cheapest 
chemical contrivance at that time known, the efyrion, sold at | 





a shilling a box. The ingredients employed were n®arly the 
same as in the oxymuriate match, but the mixing and the ar- 
rangement were better managed. The Promethean was another 
aspirant for public favour ; a small roll of paper had a little 
sugar and chlorate of potash introduced at one end, while a tiny 
tube contained strong sulphuric acid; by crushing the tube the 
acid was brought into contact with the mixture, and ignited it. 


EARLY STAGES OF THE LUCIFER OR CONGREVE. 


Dry friction, however, was the one thing needed, the real 
beginning of the lucifer match; friction without any bottles or 
liquids. Just about forty years ago an inventor produced a 
match which ignited by drawing its tip rapidly between the two 
surfaces of a folded piece of sand-paper ; the match was first 
tipped with sulphur, and then with a paste made of sulphide of 
antimony, chlorate of potash, and gum water. Chemically it 
was an excellent production; but the mixture required so much 
pressure to bring about ignition, that it was frequently dragged 
off the match. About the year 1834, phosphorus was substituted 
for sulphide of antimony: this was an improvement, seeing that 
less friction was necessary. Dr. Moldenhauer, of Hesse-Darm- 
stadt, is credited as the chief introducer of this reform. The 
new fiery meteor had, however, a troubled infancy, for many 
burnings of fingers and houses resulted from the making and 
using of the matches ; the States of Bavaria, Brunswick, and 
Hanover prohibited them altogether, and it was only by slow 
degrees that the lucifer match made its way. By the year 1850 
there were manufactories in Austria, Germany, France, and 
England, and an important branch of industry was definitely 
established. In England the name first given was congreve 
light or match, from the inventor of the celebrated rockets ; but 
lucifer (light bearing) is certainly a better name. 

One by one, a number of minor improvements were intro- 
duced. By substituting other agents for sulphur, wholly or par- 
tially, it was found that the unpleasant and choking fume 
produced on ignition might in great part be avoided ; while a 
partial substitution of saltpetre for chlorate of potash was found 
to lessen the detonating or explosive action, which had tended 
to scatter the ignited composition, and thereby cause accidents. 
One mode of obviating the use of sulphur was to rub the ends 
of the splints against a hot iron plate, and then dip them in 
melted white wax, after which the dipping in the composition 
was effected. Another improvement was that of lessening the 
proportion of phosphorus employed, without impairing the 
quality of the match. A method of effecting this was to prepare 
the composition with bi-sulphide of carbon, whereby the phos- 
phorus was minutely subdivided; a small quantity would 
suffice, and the mass could be prepared without the aid of heat 
—in itself a partial safeguard against accidental fires. Experi- 
ments were also made on the eventual economy of substituting 
sulphide of phosphorus for pure phosphorus. One kind of 
lucifer match introduced, protected from the influence of at- 
mospheric moisture, had the tip covered with a thin layer of 
sulphide of lead. Wax, stearic acid, and resin were in succes- 
sion introduced as substitutes for sulphur; but the best was 
found to be paraffin oil, which ignites the wood quite readily. 
A curious and ingenious contrivance was introduced by Ach- 
leitner of Salzburg, in which matches were ignited by the very 
act of taking them out of their box; they were said to burn 
without noise or splutter; but the novelty did not take much 
hold of the public. 

Another direction in which research showed itself was in 
making matches without any phosphorus at all. The French 
and German chemists entered with characteristic activity into 
the subject, especially Canouil, Vaudaux, Paignon, Rimmer, 
and Giinther. One result of these labours was that lucifer 
matches were produced with a tipping of chlorate of potash 
and hyposulphite of lead ; they were not very good ; but Dr. 
Hofmann, the eminent chemist, expressed a strong desire that 
they should be improved until they drove phosphorus matches 
out of the field—*t a grand achievement, not merely on sanitary 
grounds, or as diminishing fire-risk, but also because it would 
immediately liberate for agricultural purposes a large quantity 
of bones now annually consumed in the preparation of free 
phosphorus.” The sanitary question, here just touched upon by 
Dr. Hofmann, we shall have occasion to notice presently. 


LUCIFERS AT THE GREAT INDUSTRIAL EXHIBITIONS. 


We have traced the progress of these ingenious light produc- 
ing contrivances step by step, because it is only by such a mode 
of treatment that the development of the manufacture can be 
duly appreciated ; but the gradual knowledge of the subject by 
the general public has also its points of curious interest. 

The large extent of the foreign production and trade in 
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lucifer matches first began to attract attention in England at the 
time of the Great Exhibition of Industry in Hyde Park in 1851. 
Then it was that we heard of Peter Harass’s matches and 
match-boxes: the cheapest unadorned specimens of the latter 
being sold at the rate (in English currency) of twopence per 100; 
of untipped Saxony matches, at about 1,400 for a farthing; of 
Meyer’s Mecklenberg “roasted wood” matches, for quick 
ignition ; and of his “smokeless wood” matches for cigar-lights. 
Then there were Fiirth’s exhibits, from Shiittenhofen in Bohemia, 
comprising plain wood matches, c/garren-ziinder or cigar-lights, 
plain untipped splints, boxes of amadou or German tinder, wax 
taper matches, and friction shavings. Fiirth’s boxes, too, dis- 
played a diversity which had not at that time been attained in 
England— paper, wood, and metal; square, oblong, cylindrical, 
vertical, hexagonal; some opening like telescopes, some like 
snuff-boxes, some with mysterious cavities opened by means of 
cunningly-devised trap-doors. A dozen boxes with eighty 
lucifers in each for about a penny; “ ladies’ lucifers,” of a better 
quality, at a little more than double this price; a bundle of 
thin round (untipped) splints at the rate of 2,250 for a far- 
thing ; bundles of thinner and poorer splints, at 3,050 for a 
farthing—such prices took English visitors all aback. 

Eleven years passed, and then the International Exhibition of 
1862 took place. It was found that Sweden and Norway had 
entered the lists as match-making countries, possessing, like 
Germany and Austria, vast forests of timber trees, which sup- 
plied wood at a low price. Sweden, Norway, Belgium, France, 
England, Germany, and Russia competed with Austria for the 
place of honour in match-making ; but the last-named country 
was at that time at the head of the list. Dr. Hofmann, as 
chemical reporter of that exhibition, stated that the Austrian 
matches “were distinguished above all others by excellence of 
quality and elegance of form; their ready inflammability, and 
noiseless regular combustion, without any scattering of the in- 
flammable mass, and without the oppressive odour of sulphurous 
acid, caused these matches to be regarded as the most con- 
venient of the various kinds in use.” Cheapness had not been 
neglected. A Vienna manufacturer sent lucifers in cases, at the 
rate of a farthing per 100, case and boxes included. The 
temple-trophy of lucifer matches, ranged by countless thousands 
in one of the compartments appropriated to the Zollverein or 
German States, looked very gay, with the diversely-coloured 
tips forming letters, figures, scrolls, portraits, and the like ; but it 
was a mild deception, real splints with sham tips. The Royal 
Commissioners, apprehensive of serious accident, had for- 
bidden the introduction into the building of matches tipped 
with the proper composition for igniting. 

Five more years passed, and the grand Paris Exhibition of 1867 
presented its family of lucifer matches. Captain Webber, who 
reported on this class of exhibits, told of twenty-seven manu- 
facturers in eleven different countries. Relying on written in- 
formation supplied to him, he stated that MM. Coiquet of 
Paris made 300,000,000 matches in a year; M. Mayoral, of 
Caceres, 150,000,000; M. Mathieson, of Aarhuus, 120,000,000 ; 
MM. Rimailho, of Paris, 125,000,000; MM. Balthazar, of 
Lessines, 900,000,000; M. Larzetjki, of Pesth, 14,000,000 ; 
MM. Leitner and Griimwald, of the same city, 2,625,000,000 ; 
MM. Forster and Wavra, of Vienna, 2,000,000,000 ; MM. Gaall, 
of Bara in Moravia, 15,000,000,000(!); MM. Lizarbe, of 
Tarragona, 1,800,000,000; M. Lasa, 1,000,000,000. Many of 
the quantities are estimated in boxes, not in matches—such as 
MM. Faer, of Marseilles, 300,000 gross of boxes ; the “ Tand- 
stiickor ” or Match Making Company, of Jénképing in Sweden, 
45,000,000 boxes ; M. Kérner, of Gothenburg, 30,000,000 boxes; 
M. Smedt, of Christiania, 9,000,000 boxes Some of these 
figures appear rather startling ; and Captain Webber had no 
means of verifying them. He formed an opinion that the 
French makers looked more to the attainment of cheapness than 
of excellence, and expressed a fear that the craving for undue 
lowering of price would retard the growth of real improvement. 
Plain common matches, matches claiming to have the quality of 
“safety,” wax matches, “ allumettes kali” (without phosphorus), 
all were exhibited. The changes made between 1862 and 1867 
were rather in the nature of the composition than in the mode of 
manufacture. The only English firm represented was that of 
Messrs. Bryant and May, whose safety matches (to be described 
presently) appeared to Captain Webber so important as to 
entitle the makers ‘‘to the thanks of the community.” 


THE FACTORIES, THE SPLINTS, AND THE BOXES. 


The English manufactories are separable into two classes, 
not strictly defined by a dividing line, but sufficiently unlike to 
render such a grouping convenient—the workshop class and 
the factory class. A man could make lucifer matches with a 
very small amount of capital. A plank of wood, a few quires of 





printed paper, a few bottles of chemicals, pots and pans, and 
some simple tools, would suffice to set him up in business ; and 
in truth this was the way in which the trade began—in London, 
around the Bethnal Green district ; in the northern counties, in 
the midst of a mass of poor working people. Even at the 
present day, most of the inferior kinds of matches, sold by 
children in the streets at a halfpenny a box (sometimes three a 
penny), are made in frowsy dirty dwellings, which hide their un- 
sightliness up courts and blind alleys ; and it is in these places, 
kept by men of small means, that most of the “ lucifer match 
fires” take place—safety, healthiness, and cleanliness being alike 
disregarded. The factories, forming the second class, are very 
different places ; most of them have been built expressly for the 
purpose, and are furnished with appliances for conducting all 
the operations in the best manner. Messrs. Dixon, of Newton 
Heath, and some other firms in the north, have establishments 
with steam power, and replete with effective modern machines 
and arrangements ; while, in London, the factories of Messrs. 
Bryant and May, Messrs. Hynam, Messrs. Bell and Black, and 
Messrs. Letchford may be named as the best examples. The 
first-named tirm, standing (we believe) at the head of the trade 
in this country, have a really fine establishment at Bow. Four 
acres of ground are occupied by buildings and open avenues 
in great number: judiciously separated as a safeguard against 
fire, all well ventilated, and all as clean as the nature of the 
processes will permit. Something like a thousand workpeople, 
chiefly girls, are here employed ; and the product of their united 
industry, in the form of little light-giving commodities, is mar- 
vellous in quantity. Another establishment, belonging to the 
same firm, contains a large store of timber, and the steam- 
worked wood-cutting machinery. 

The splints, spills, or sticks, are matters of much less difficulty 
than the composition for dipping. In the infancy of the manufac- 
ture, they were shaped by hand, a humble kind of wood-chopping ; 
but so far back as a quarter of a century ago, an ingenious 
machine was introduced in Austria for cutting the splints ; it was 
a plane of peculiar shape, with which a single workman could 
cut up a great mass of splints in a very short time. Another 
machine was invented for doing the work by the combined 
action of pressure and cutting. A block of wood was pressed 
by machinery against a steel plate perforated with small holes as 
closely as would be consistent with strength. The wood was forced 
through the perforations, and emerged trom the opposite side of 
the plate as distinct round splints. The cheap cylindrical German 
and Swedish matches are to this day made by such a method 
as this. The square matches, much more generally used in 
England, are cut by a really beautiful machine. ‘The best 
Canadian pine is needed ; for if any knots or irregularities occur, 
or if the wood is too hard, the injury to the cutting edges is more 
than an equivalent for the lower price of poorer timber ; the 
planks are cut by circular saws into blocks, which are then 
softened by steaming, to facilitate the further subdivision. The 
cutting machine has about thirty lancets or fine knives, arranged 
side by side in a frame, with intervals apart equal to the in- 
tended thickness of the splints, and their points projecting from 
the face of the frame. ‘The block is made to travel laterally over 
the lancets, and is by them scored with an equal number of fine 
parallel cuts. When the block has traversed in one direction, 
and before it returns, a kind of scythe-blade cuts off a slice 
equal in thickness to the depth of the scoring, whereby thirty 
splints are made and severed at once. And so it goes on, the 
slicing alternating with the scoring ; more than /wo mz/lions anda 
half of splints can be cut per day by one of these machines ! 
The splints are dexterously collected by hand into cylindrical 
bundles of about one thousand each, and dried in a heated 
chamber, each splint being long enough for two matches. 

Before describing the composition and the dipping, we will 
notice the match boxes in connection with the wood processes. 

Lucifer boxes serve as advertising media, and some of them 
present a good deal of smartness in appearance. If made of tin 
or other metal, combined processes of rolling, pressing, and 
stamping are adopted, with or without a little soldering. Some 
of them, especially those for Bryant and May’s shilling boxes of 
vesta-lights, are brilliant with their golden pictures of chinamen, 
and ships, and seas ; and even tiny penny boxes of the same 
character have been introduced, with portraits of distinguished 
personages printed on the metal. Whether the brilliancy is due 
to real gold, or to gold-coloured varnish, the purchasers are at 
liberty to find out for themselves. (It is a singular fact in this 
trade, that the public will not take kindly to anything between 
one penny and one shilling in price; if 2 manufacturer strikes 
out a novelty, at two, three, four, or six pence per box, he seldom 
makes money by it, but reverts after a time to the universal 
penny—with a shilling for drawing-room specimens.) If the 
boxes are made of paper or cardboard, various processes of cut- 
ting, folding, and pasting are adopted. 
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Wood boxes, however, are in more general use, especially 
those in which the box is enclosed in a sheath open at the twoends 
—such as the “ Boxo’ lights, sir!” sold to us by Tom or Sally in 
the streets. Planks of Norway spruce fir are provided (cheaper 
and harder than Canadian pine.) Thin shavings are cut off, of 
a thickness equal to that of the intended box. The shavings are 
cut into lengths called s#z//ets, which are so scored or creased 
as to bend easily at certain places without breaking. One 
skillet is folded, to form the box with sides and bottom ; 
another to form a sheath of four sides, without cover or 
bottom, the sheath being a little larger than the box. A gaily 
printed strip of paper is pasted round the sheath, which it holds 
in proper form ; a strip of plain paper renders the same service 
to the box ; and finally a small piece of sandpaper, or paper 
presenting a frictive surface, is pasted on the bottom of the 
sheath. (‘‘ Safety boxes” will be noticed presently.) Much of 
this box making is hand work, and of a humble character. 
Besides those made in the large factories, vast numbers are put 
together in the poor houses of the workpeople ; the firms supply 
skillets ready cut and scored, printed papers, and sandpaper, 
and these materials are made up into boxes at so much per 
gross. Nothing can give a better idea of the extent of this 
branch of industry, than to see, at the establishment which we 
have more than once named, a hundred million printed papers 
in one huge cubical mass, ready to be given out to the box 
makers, and large warerooms crammed with boxes ready to be 
filled with matches. 


THE COMPOSITION AND THE TIPPING, 


The processes of making the matches—that is, tipping the 
splints with composition—are conducted nearly in the same way 
in the principal establishments. The splints are brought to the 
dipping room in dried bundles ; the ends are adjusted to a 
general level, by striking them a few times on a flat surface ; 
they are slightly scorched by a momentary contact with a 
hot iron plate, and then dabbed on a piece of flannel kept 
moistened with paraffin oil—a substitute, in the best matches, 
for sulphur as the fire-carrier from the composition to the wood. 
In the infancy of the manufacture, the splints were taken up a 
handful at a time, brought to a level at each end, and dipped in 
the finishing composition; but this caused them to be unequally 
tipped, and, moreover, the tips stuck together, owing tg the 
glutinous nature of the mixture. An improvement was made 
by the use of a board, one face of which had a number of 
shallow parallel grooves ; splints were placed by hand in all the 
grooves one by one, with the ends projecting beyond the two 
edges of the board ; a strip of felt was laid along the splints, and 
another board upon it ; the grooves on the upper surface of this 
board were in like manner filled ; and so on. In the larger 
factories an advance has been made in this process. The 
splints are dipped into a cell or receptacle, which has a rocking 
motion given to it by steam power ; the rocking shakes them to 
the bottom, where a grooved plate compels them to assume a 
parallel arrangement ; whereupon a row ot wires or needles push 
them into a frame, in which they are clamped up into a bat- 
talion of rank and file, no splint touching another. 

The mixture or composition for the tipping is, as we have 
shown in former paragraphs, the great feature in the manufac- 
ture. The chief ingredients now employed are some among a 
long list—common phosphorus, red phosphorus, chlorate of 
potash, gum, glue, resin, sulphide of antimony, glass, nitrate 
of lead, nitrate of potash, sesquioxide of iron, and colour- 
ing substances. Each manufacturer is prone to keep to himself 
the secret of the precise selection which he makes among these 
ingredients. The mixing and the melting require careful ma- 
nagement of stoves, fires, and vessels; and the larger the esta- 
blishment, the more likely are efféctive arrangements to be 
adopted. The composition when properly mixed and melted, is 
spread out in a thin layer on a tlat plate, heated from below 
to a uniform temperature. A man holds a frame full of splints 
in his two hands, presses it down on this composition, and 
gives to each tip its proper quota. After both ends of the 
splints have been treated in this way, the frame is taken to a 
heated room, or (in the best establishments) to a chamber in 
which a rapidly revolving fan, driven by steam power, produces a 
current of air which dries the composition. When dried, the 
splints are removed from the frame, and quickly severed into 
two matches each by the action of a kind of hinged knife. 


THE PHOSPHORUS QUESTION AND THE SAFETY MATCH. 


The reader will now be in a position to understand matters 
relating to the use of phosphorus, in connection with health on 
the one hand, and safety on the other. 

The unwholesome effects of phosphorus were known to medi- 
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cal men long before the days of lucifer matches ; but the matter 
had not attracted much attention in England until a Royal Com- 
mission, ten or twelve years ago, collected evidence concerning 
it. They found that many of the workpeople were affected with 
a distressing disease in the jaws, a #ecroszs, or decay, or eating 
away, in some cases so bad as to destroy the whole jaw, or to 
necessitate its removal by surgical operation. Chemists had 
long before this found that phosphorus undergoes a curious 
change when exposed to light and heat under special conditions ; 
and a question had arisen, whether the transformed phosphorus 
could be equally used as a light-giver, without giving forth the de- 
leterious fumes which produce jaw disease. Kopp and Shrotter 
pursued the inquiry with success. The ved or amorphous phos- 
phorus, thus produced, does not shine’in the dark ; is not set on 
fire in the air, either by friction oy percussion ; does not take fire 
till heated to nearly 500 degrees; and is much less volatile than 
common phosphorus. 

Scientitic chemists having thus done a useful work, manu- 
facturing chemists took up the matter. Mr. Albright, of Birming- 
ham, took out an English patent for Shrotter’s method, and 
commenced the manufacture in 1851. Since that year the pro- 
duction and use of amorphous phosphorus has steadily and 
largely increased. Unless refined after making, it contains a 
small though irregular per-centage of common phosphorus, 
which vitiates it. Albright, Niklés, Coignet, and other chemists 
have devised modes of eftecting a separation ; and it is now 
known that, although commercial amorphous phosphorus is 
sometimes sold impure in order that it may be sold cheap, a 
good article is procurable if a fair price be given for it—a bit of 
philosophy which most branches of industry could illustrate. 
By the use of amorphous phosphorus in the best matches, by 
lessening the proportion of common phosphorus to other ingre- 
dients, and by an observance of cleanliness in all the processes, 
the jaw disease is very much less prevalent than in former years, 
and is hardly known at all in the best establishments. The ex- 
cellent provisions of the “ Factories and Workshops Act” (1869), 
have tended in other ways to improve the health and good con- 
duct of the young match-makers. 

If the noxious fumes from ordinary phosphorus suggested the 
use of the red kind, so did the liability to danger suggest the 
safety match. How to make friction matches in such a way 
that ordinary friction would be unavailable to light them, and 
thereby the liability to accident lessenedthis was a question 
which match-makers set themselves to solve. Preshel, of 
Vienna, was the first to send into the market, in 1854, matches 
without phosphorus, but placed in boxes which had a layer of it 
on the outside as the frictive surface. Fiirth, of Bohemia, and 
Lundstrém, of Sweden, competed with Preshel at the Paris Ex- 
hibition in 1855. But these safety matches, Dr. Hofmann re- 
ported, “did not take fire either so easily or so certainly as 
those previously prepared by most manufacturers with ordinary 
phosphorus ; their combustion was much less steady and noise- 
less, and the rubber was liable to become moist, and consequently 
useless before the stock of matches belonging to it was used 
up. The public, accustomed to matches prepared with ordinary 
phosphorus which take fire easily by friction against any rough 
surface, could not be induced to accept the innovation.” 

Just so. The public are very conservative in these matters ; 
let them once become accustomed to an article which meets 
their wants when employed in the usual way, they will give but 
cold encouragement to the inventor of a new plan, even if it be 
better, unless it is cheaper to buy or easier to use. The 
original introducers of safety matches lost money by their enter- 
prise; but they, nevertheless, entertained reasonable expecta- 
tions that the defects might be remedied by suitable alterations 
in the composition for the tipping and in that for the rubber. 
After a brief season of Coignet’s allumettes hygiéniques de 
sureté, and Duvilliers’ and Dalemaque’s adlumettes androgynes, 
appeared the safety matches of Messrs. Bryant and May, which 
have had a wonderful success. The plan of making is based 
upon that of Lundstrém, a great match-maker at Jonk6ping in 
Sweden. The tipping of the match contains neither sulphur nor 
phosphorus. The composition consists of chlorate ot potash, 
ground glass, and other ingredients, and is applied nearly in the 
same way as the tipping of other matches. ‘Lhe box, instead of 
sandpaper or other frictive surface, is coated on one side with 
amorphous phosphorus, so prepared as to be laid on with a 
brush as a kind of paint. The matches are thus at once free 
from the deleterious fumes of common phosphorus, and from 
the danger of accidental ignition ; they will ignite only when 
rubbed on the boxes with which they are sold. They have the 
further advantage of burning gradually, not going off in a flash. 


FUSEES, VESTAS, AND VESUVIANS. 
All that has hitherto been described relates for the most part 
at least to ordinary lucifer matches, which ignite by friction, the 
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composition burning only just long enough to set the wood on 
fire. But the requirements of the public have led manufac- 
turers to produce other kinds possessing additional qualities. 

The German /zsee, not much used in England, is made of a 
peculiar tough paper or pulp steeped in a solution of nitre. It is 
first formed in sheets, then cut up into strips about an inch in 
width, and these strips cut crosswise from one edge nearly to the 
other. One little bit, a quarter of an inch or less in width, 
easily taken off from the rest, constitutes a fusee. It is tipped 
with a phosphorus composition, and, when ignited, burns away 
with a smouldering red light, sufficient for lighting a pipe of 
tobacco, but not well suited for lighting a candle or a cigar. It 
is better in the open air than a common lucifer match, because 
it is not extinguished by a puff of wind. Unless well made, 
however, the tipping comes off when separating a fusee from the 
strip. 

The cégar-light of English shops and street dealers is a 
veritable wooden match, mostly with a round stick. Various 
fanciful names are given to different kinds, but the chief are 
vesuvians and flamers : the former tipped, somewhat in globular 
form, with a composition containing a good deal of charcoal ; 
the latter with a reddish brown composition, which persists in 
burning right away regardless alike of wind and rain. Some 
years ago there was an attempt made to introduce cigar-lights 
with glass tubes instead of sticks, to prevent the composition tip 
from falling off ; but the enterprise failed of success. 

The wax vesta is a pretty article, prettily made. The nameis 
not quite correct; for except in a small number of the more 
costly kind, the coating is not wax, but refined white stearine 
mixed with some other ingredient. The substance of the taper 
(for a taper it is) consists of cotton. About twenty or twenty- 
four cotton threads are grouped into a soft cord, without any 
twisting. This cord, in being unwound from one drum or 
reel to another, dips into a mass of the stearine composition, 
and takes up a thin coating ; after which it passes through 
a small hole in a steel plate, which equalizes or smooths it. 
Four or five repetitions of this process finish the cord-taper, 
which is then cut up into vestas. The dougies for lighting 
gas.lights are made in a similar way, but with a greater thick- 
ness both of cotton and of stearine. 


LUCIFERS AND TAX GATHERERS. 


The vast extent of this interesting branch of manufacture was 
much discussed at the time of the “ match-girl demonstration” 
as it has been called, mentioned in our opening paragraph. The 
Chancellor of the Exchequer’s financial scheme for 1871 con- 
tained a proposal for taxing lucifer matches. He stated that 
such a tax existed in the United States of America, and that 
this tax, of one cent. (3¢.) per hundred matches, yielded the 
immense sum of £400,000! He urged (possibly with a touch of 
irony,) that the transatlantic example would be favourably re- 
ceived by the British House of Cormnmons. He proposed a tax 
of one halfpenny per hundred on lucifer matches, and one penny 
per hundred on cigar-lights and wax vestas, to be alike laid on 
imported and home made produce. He stated that 605 million 
boxes of these small articles are made annually in this country ; 
135 million boxes imported; and 35 million boxes exported. 
After deducting the exports and adding the imports, he 
astounded the House of Commons by declaring that 505 million 
boxes of lucifers and cigar-lights are annually consumed in the 
United Kingdom. The correctness of the estimate was disputed, 
but the finance minister re-affirmed it. If these figures are 
correct ; if the boxes, one with another, contain eighty matches 
each ; and if the matches average about two inches long—a com- 
putist might give himself a neat arithmetical puzzle to solve; he 
might satisfy himself that the matches we use in a year in this 
country would, if laid end to end, extend greatly more than one 
million miles—eclipsing forty-fold Puck’s celebrated achieve- 
ment of winding a girdle round the Earth. The figures obtained 
by Captain Webber, relating to the foreign match manufacture 
in 1867, have been given in a former paragraph. But to return 
to the match-tax. After making abundant deductions for a pro- 
bable lessening of consumption, and for fraudulent evasions of 
the tax, the Chancellor of the Exchequer announced his confi- 
dent belief that the new impost would bring in an annual revenue 
of half a million sterling at the very least ; and he congratulated 
himself on a little bit of Latinity to be printed on the label of the 
box, £x luce lucellum, “ Out of light a little profit !” 

Seldom has a financial project had so short a life. When 
the general scheme of the Budget was unfolded, this particular 
item was attacked on all sides in the House of Commons, with- 
out much distinction of party. One member argued thus :— 
“The little boys in the streets will defy the law, and sell 
matches bearing no stamps, therefore you will have to provide 
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increased accommodation at industrial schools and prisons for 
the boys who evade the law”—rather an equivocal line of argu- 
ment to follow in a general way, but not without its force in this 
special instance. One of the few members who defended the 
tax did so on the ground that the extreme cheapness of lucifer 
matches renders us careless in the use of them, and that this 
carelessness leads to daily disasters; illustrating his argument 
by the fact that the Sun Fire Office estimate at £10,000 a year 
the liability which falls upon them through the heedless use of 
lucifer matches. The Committee of Ways and Means assented 
to a resolution “granting to Her Majesty” the revenue to 
accrue from the proposed tax. But the “demonstration” of the 
poor East-enders, telling in the same direction as the speeches 
in the House and the comments of the press, led to the sudden 
withdrawal of the measure ; the match-tax was born and killed 
in the self-same week. The strong point urged against it by the 
match-makers, match-sellers, and their immediate friends was, 
that as the common lucifers sold in the streets are bought at 
twopence-halfpenny per dozen boxes wholesale, and as the tax 
would be sixpence for the same quantity, this more than trebling 
of the market price would seriously lessen the sale, and imperil 
all who are concerned in this trade. So strongly did this feeling 
prevail, that—when the affair was over—an elegant memorial 
fountain was erected by subscription in the Bow Road, in recog- 
nition of the energetic services of Messrs. Bryant and May in 
bringing about the withdrawal of the fiscal scheme. 

Lucifer is said to have defeated the tax-gatherer in France, in 
a somewhat similar way. The Government, as a substitute, have 
sold to a syndicate of bankers, at a large annual royalty or rent, 
the exclusive right of selling lucifers wholesale in France; the 
syndicate may buy of any maker, but must not charge more than 
a certain maximum price to the public. 


AT SEA WITH A LIFE-PRESERVER. 


HE New York Times gives the following as a 
recent “ Experience.” Jt may act as a useful hint 
to inventors. ‘“ When I knew the steamer was sure 
to founder I secured a life-preserver, and I must 
inform you that I saw many of them rendered use- 
less by the breaking of the tapes. Whether they 

snapped from the excited actions of the passengers in securing 

them, or whether they were rotten, I cannot exactly say, but I 

am rather inclined to think the strings were bad. When I 

plunged into the water, leaping from the vessel's deck into the 

sea, I did not go far down. I was very soon on the surface. I 

found the life-preserver very buoyant, though I discovered I could 

make very little progress with it. Without being a good swim- 
mer, I am used to the water, and know how to hold my breath 
and take it at such intervals as not to swallow salt water. ‘The 
sea in the Sound was running very high—say from 12ft.-to 15ft. 
high—and very soon I found it exceedingly difficult to make any 
headway. As it was pitch dark, the water only illuminated now 
and then by its own phosphorescence, of course I had no object in 
swimming anywhere in particular. I knew what I had to do was 
to remain quiet, and try and find, if possible, a floating timber, 
which I hoped would have been detached from the wreck. 

Very soon I experienced a feeling of intense cold, which froze the 
very marrow in my bones. Then the violence of the storm 
seemed to increase, and the difficulty of evading the waves which 
broke over me became more and more troublesome. I kepta 
pretty upright position, which was due to my having on a pair of 
heavy shoes, which I think were of some advantage to me. But 

after a while, as my lower extremities grew cold and powerless, 
the tendency of the sea to throw me sideways increased, and do 
what I could I would lose my balance. Gradually I felt myself 

growing weaker and weaker, and began to give up all hope. I 
fancy some exertions given to others as unfortunate as myself 
had overtaxed my powers of endurance. When first in the 
water, I had thought that since the steamer had sunk in the 
track where so many other steamers and vessels were passing, 
the chances of my being picked up were pretty good, but not 
seeing any, and the night getting darker, I commenced to despair. 
I still clung on to life terribly, and though a creeping languor 

was stealing over me, battled all I could. I was conscious that 

my strength was leaving me, and now, do what I could, the 
waves would dash over me, and I became more careless as to 
when I should breathe. I was conscious, too, of having swal- 

lowed a great deal of water, and was commencing to have a 

sick feeling coming over me. After having been in the water 

two hours or more, there came floating towards me a plank. 

If it had not drifted near me I should never have reached it. 
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With a terrible effort I secured it, but hardly was I on it before 
a wave dashed me off. Then I gave myself up for lost. There 
was no feeling of resignation about it— rather a suspension of all 
my faculties—not indifference as to whether I should live or not, 
but a semi-comatose condition—that of physical exhaustion. 
After I had lost sight of the plank for some minutes and given 
myself up for lost, it came near me once more, and with my last 
effort I seized it with my heel. Then my life-preserver snapped 
one of its straps and came over my shoulders, around my head, 
and I was almost drowned. Fortunately another wave came 
and threw it back in its proper position. How long I clung with 
one heel to the plank I do not know. Even then I did not feel 
that my condition was much improved. Again the feeling of 
utter indifference crept over me, when, suddenly, the recollection 
of a certain document which I had left in my safe at home 
flashed with vividness through my mind. Every word and line 
of it, even the character of the paper, the erasures and correc- 
tions made, how my signature looked—all passed before my 
eyes. I felt that my business was unfinished, that I must live 
to carry out my engagements; and with a terrible effort, the 
very last one—for had I not succeeded I should have dropped 
back into the water lifeless—I at last got on the plank, and was 
eventually saved. My experience with a life-preserver is this— 
In a calm sea I could have kept up, not without great incon- 
venience, of course, for hours, but in a rough sea, though staying 
on the surface of the water, you can be drowned with a life-pre- 
server around you. All it is intended for is to buoy a person up 
until other succour comes. Of course, if I had not had my life- 
preserver on I should have never found the plank, but with the 
life-preserver on alone I should have perished. All those who 
had life-preservers on alone, and found no other help, with one 
exception, were drowned. Their bodies floated on through the 
storm, and came to shore held up by the corks, but their heads 
had fallen beneath the surface of the water. Those who used 
the cork mattresses were, I believe, almost all saved. Though 
the peril would be, of course, very great with either the ordinary 
life-preserver or the cork mattress in a rough sea, I should very 
much prefer the latter.” The correspondent who sends this 
statement observes that life-preservers may be stored away in a 
ship for 10 years, pass inspection time and time again, and be 
worthless from the casing having rotted, so that with the least 
strain they will come to pieces, and that they are often stowed 
away in parts of the ship where very few could get them in case 
of a sudden accident and a rush for them. 


NAVIGABLE BALLOON, BY M. DUPUIS DE LOME. 


N October, 1870, during the siege of Paris, M. 
Dupuis de Lome was instructed to make a navi- 
gable balloon ; and in December, 1871, he completed 
one, to be propelled by a screw of two blades, 29 
feet 3 inches in diameter, with a pitch of 26 feet. 
The propeller was placed at the stern of the car, 
and was turned by means of a crank, with the power of eight 
men. The balloon had the form of an oblong lens, in order to 
give an axis of least resistance, in the direction of the motive 
power. The following are the leading dimensions :— 























MAGAZINE. 

Total length of the balloon 117 feet. 
Diameter *s era 49 » 
Capacity {22,000 cubic feet. 
Surface ff 16,590 square feet. 


Lenpth.of the car. ... . . 

Height from the keel to the top. 41 feet. 

Maximum ascensional force 8,379 pounds. 

The screw, according to the designer, should have made 

21 revolutions per minute, in order to communicate a speed of 
11 miles per hour. The rudder consisted ofa triangular sail, placed 
under the balloon, near the stern, on a horizontal yard about 20 
feet in length. The sail was 163 feet high, and presented a sur- 
face of 160 square feet. The total crew numbered fourteen men, 
including the eight men to work the propeller. The gross weight 
in working order was composed as follows :— 


23 feet. 


Balloon on 1,257 pounds. 
Netand ropes... : . « % 397 me 
Car, rudder, &c. eS ae vm, SSS i 
Screwandcrank .... . 342 - 
Anchor, &c. x a a 470 a 
Baggage and stores . . . . 820 S—é,, 
Fourteen men 2,315 re 
Ballast 1,323 ss 
8,379 5 


The results of the performance of the balloon are remarkable. 
When the crank was turned by four men at a time, with relays 
every half-hour, a speed of twenty-one revolutions of the screw 
per minute was maintained, with a speed of locomotion equal to 
five miles per hour. The resistance of the air to locomotion at 
this speed was twenty-four pounds. With all the eight men 
at the crank at one time, twenty-eight revolutions per minute 
were maintained ; and for a short time, thirty-three revolutions 
were attained, giving a speed of 74 miles per hour, and a hori- 
zontal resistance of 50 pounds. The rudder was found to act 
very well. The proper speed of the balloon, independent of that 
due to atmospheric currents, was measured by means of an 
anemometer. 

The results obtained are considered as very satisfactory, though, 
of course, much has yet to be accomplished before the na- 
vigability of a balloon is arrived at. The ascent, during 
which the above observations were made, took place on the 2nd 
of February last. 

From some additional details which have been furnished, it ap- 
pears that by means of the rudder, the direction of the balloon 
could be made to form a considerable angle with that of the 
wind,—in short, that there existed the power of steering to a cer- 
tain extent. Thus, the following were the respective proper 
speeds of the wind and the balloon, with the angle formed by the 


two directions : Inclination 
of the two 
Speed of the Wind. Speed of the Balloon. Directions, 

26 miles per hour 54 miles per hour ag 

34 ; 53 ” 16° 

6 10° 


37 ” ” 
During these observations the propeller was worked by eight 
men. 


Mayer Amschel, Founder of the House of Rothschild. 

















